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Special Devices in the Grand Trunk Shop 
at Battle Creek 


By FRED H. COLVIN 


Editor, American Machinist 





Special machines for handling air brake or steam 
hose in large or small quantities—Lining up 
locomotive guides—Frame-bolt gages 





tings require more work in the average railroad 

shop than might be supposed by the uninitiated 
as they are subject to hard usage. Fig. 1 shows the 
compact arrangement of a group of special machines 
which have been built to handle hose fittings in the 
Battle Creek, Mich., shop of the Grand Trunk Railway. 
They are so grouped that they can be readily handled 
either by one man or a group of men, depending on the 
amount of work to be done. , 

The machine at the right presses the fittings in each 
end of a hose at the same time. The hose is held in 
the central clamp A, while plungers on cylinders B and 
C hold the fittings and force them in simultaneously, 
by air pressure. The piping and control valves are 
shown in front. Over each air cylinder is a con- 
veniently placed bin for the fittings, so that the operator 
can use both hands, and the work proceeds very rapidly. 
The first operation clips the nut end off the old bolt. This 
is followed by stripping the old hose of the clamp and 
the hose fittings, many of which can be renewed. 

The machine in the center of the group, is used to 
hold the clamps or bands and to tighten the bolts in 
place while they are so held. This machine is shown 
in more detail in Fig. 2. In the lower left-hand corner 


AM ins 2 and steam-heating hose and their fit- 


of Fig. 1 is a little machine used to reclaim old clips 
or clamps. These clamps are very apt to be more or 
less distorted when removing them from old hose, 
and this machine takes out any distortion and opens 
them to the required diameter for use again. This 
is done by forcing the clamp over a stationary tapered 
pin, the clip falling off automatically over the portion 
cut out for this purpose, after each stroke. The ma- 
chine is double acting, one of the taper pins being 
concealed by the sliding member. This is seen in detail 
in Fig. 3 which shows the clips and plugs in both 
directions. 

In the machine shown in Fig. 2, the hose with the 
clamp in place is laid in one of the jaws A or B with 
the hose supported at the other end. The curved clamp- 
ing arms C, close around the hose and force the two 
ends of. the clamp together, so that a bolt can be 
inserted and the nut screwed on dy the power-driven 
tools held in friction chucks at the back. These chucks 
are driven by bevel gearing from the shaft shown at 
the back. 

This machine is, in reality, two single machines 
instead of one, for operating on each end of the hose 
at the same time. The clamp on the hose at the left has 
just had the nut screwed on, as can be seen in the cut. 




















FIG. 1—RECLAIMING AIR BRAKE HOSE. FIG. 2—MACHINE FOR PUTTING ON HOSE CLAMPS 
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FIG. 4—THE HOSE FITTING MACHINE. FIG. 5—SKELETON CROSSHEAD FOR LINING GUIDES 


For pulling the couplings off of old hose, the machine 
shown in Figs. 1 and 4 is used. The hose is clamped 
in the central vise A, and the plungers from each 
cylinder pushed forward until their clamps grip the 
fittings. Admitting air to both cylinders at once, pulls 
out the fittings, which are placed in the metal boxes 
or trays over each cylinder. The clamps go into the 
open-front box shown at the rear. 

This machine serves the double purpose of stripping 
the old hose and of forcing fittings 


The bolt-turning department has the gages shown 
in Fig. 7, which correspond with the taper plugs in 
Fig. 5, and which are numbered in the same way. By 
the use of these gages, the bolt department can supply 
taper bolts for the men on the erecting floor without 
the time and delay of fitting them to the holes reamed 
in the frame. The bolts are turned to fit the correspond- 
ing taper hole in the gage block and sent to the erecting 
department just as though they were plain bolts. 





into the new. 

When it becomes necessary to line 
up the guides on a locomotive after 
they have been resurfaced by grinding 
or otherwise, the skeleton crosshead 
shown in Fig. 5 is used. It is an 
aluminum casting so as to be light 
enough to handle easily. 

The bottom guide is first lined up in 
the usual manner, then the dummy or 
skeleton crosshead is put on the lower 
guide. The top guide is then lined up 
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so that both guide bars are parallel 

and properly spaced so that the dummy 

will move freely from end to end. The dimensions of 
the new crosshead must be the same as those of the 
dummy, which affords a means of maintaining them at 
the standard dimensions shown on the blueprints. 

The problem of taper bolts, largely used in locomo- 
tive frame work, is handled in a somewhat unusual 
manner in this shop. Fig. 6 shows a set of taper plug- 
gages used by erecting-shop men when reaming bolt 
holes. Bolts are ordered by the numbers of the gages. 


FIG. 3—RECLAIMING THE HOSE CLAMPS 


Other gages used by the erecting shop men are 
shown in Fig. 8. These are cast iron plates containing 
12 holes each, which can be used in checking up both 
the plug gages and the taper bolts after they have 
been received. 

In order to facilitate the turning of taper bolts and 
to prevent variation in the taper, the special lathe 
shown in Fig. 9 is used. This is an engine lathe in 
which the V’s are planed at an angle so the bolts will 
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FIG. 6—STANDARD PLUG-GAGES FOR TAPER BOLTS. FIG. 7—GAGE BLOCKS FOR TAPER BOLTS 
FIG. 8—PLATE GAGES AND PLUGS 
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FIG. 9—SPECIAL LATHE FOR TURNING TAPER BOLTS 


be turned to a taper of w in. to the foot, without 
adjusting the tailstock or the use of a taper attachment. 
The only point to be observed is in setting the turning 
tool at the center of the work. Such a lathe aids greatly 
in securing rapid and uniform production. 

Another interesting fixture is the one shown in Fig. 
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10, for milling the proper form on the end of the tools 
used in beading flues. This is a simple fixture which 
holds the beading tool blank at A, and allows it to be 
turned in the trunnions shown so as to give the correct 

















FIG. 10—FIXTURES FOR MILLING FLUE BEADING TOOLS 


radius to the working edge. The illustration shows the 
double reduction gearing at B, the formed cutter C and 
the contour gage at D. This insures the beading tools 
being of the correct shape, and uniform in every case. 
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Making Belt Joints 


By M. W. EDGAR 
Detroit Belt Lacer Co. 


The subject of belting has only quite recently 
received attention. The economical production of 
power and production efficiency of machinery have been 
subjects of careful study and constantly improving 
conditions for a considerable time, but the connecting 
link has been decidedly neglected. Belting, in the great 
majority of industries, is an item of considerable initial 
expense and, without proper care, a serious item of 
upkeep and delay from breakdowns. 

The general subject of belting as an engineering 
problem is yet somewhat vague. The technical formulas 
are so complicated, and subject to so many qualifying 
variations to meet the almost infinite requirements, 
that they are seldom used, tables published in engi- 
neering handbooks and catalogs of the belt manufac- 
turers being rather generally resorted to. Admittedly 
these tables are usually on the safe side to allow for 
inefficient joints, some of the manufacturers going so 
far as to issue two sets, one for factory-made endless 
belts and one for belts joined while in service. It 
would seem rather evident that the figures for actual 
service are those which must be used, as the belt which 
requires neither shortening or repairs is unusual, to 
say the least. 

The endless belt without question is the perfect belt, 
as it is, or should be uniform throughout. It is equally 
evident, however, that the endless belt does not solve 
the problem for several reasons, the principal one prob- 
ably being time. We quote only one paragraph from 
an article written by a recognized authority that is 
being widely published: “Permit the glue to set for 
one hour before putting the belt on the pulley.” Making 
no allowance for the time required to prepare the 
joint, evidently considerable, judging from the detailed 
directions, the item of one hour’s delay in getting ma- 
chinery in operation is serious and, in case of break- 
downs, prohibitive. 


It is a peculiar fact that engineering handbooks and, 
as far as the writer has seen, all published data of a 
general nature, excepting advertising matter, skillfully 
dodge the subject of belt joints. They give only direc- 
tions for making belts endless and for the old style 
of lacing with a leather thong which is also a method 
requiring considerable time, and so inefficient as to 
cause the following comment in a leading textbook: 
“The strength of the laced belt is usually figured at 
one-third the strength of the joint or from 10 to 16 
times less than the strength of the original belt.” Tests 
made fifteen years ago in one of our technical schools 
showed an extreme efficiency of 25 per cent for a 
leather-laced joint, the majority of failures being be- 
tween 15 per cent and 20 per cent. 

Due to the necessity for quicker, better and more 
efficient methods, there has been a flood of belt lacer 
patents in the last twenty years. Perhaps the kind- 
liest criticism would be that some are better than 
others; but none are as inefficient or time consuming 
as the old-time lacing method. Further, an unusual 
proportion of these devices have survived the test and 
made good business propositions for their owners. The 
last few years have seen a great advance in the making 
of belt joints, the problem being taken up from an engi- 
neering standpoint, and a very high percentage of 
efficiency reached. 

Granting a previous statement that the endless belt 
is the perfect belt, the ideal solution is to duplicate 
all the properties of the endless belt in an artificial 
joint. We find that the endless belt is of equal strength 
throughout, that it has equal width and thickness and 
is uniformly flexible; therefore, our joint must, so far 
as possible, duplicate these qualities. 

Taking the requirements in detail, the first, strength, 
immediately introduces a problem, The fastening must 
be attached to the belt, and any method but penetrating 
the fabric would upset the requirements of uniform 
width or thickness. This penetration must be the least 
possible, as everything taken out of the belt reduces 
its strength just that much, and it is evident that this 
loss of strength in the belt itself cannot be replaced. 
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In other words, the finished job cannot be stronger 
than the least remaining cross sections of the belt. 
By distributing the penetrations over different cross 
sections of the belt, we can reduce the loss of strength 
proportionately. Thus, if we make two rows of holes 
far enough apart, we have reduced the strength of the 
belt 50 per cent less than if they were all in one row. 

In determining what is most suitable to put in the 
holes so carefully located, the remaining requirements 
must be borne in mind. Strength becomes in a de- 
gree secondary as almost any metal construction will 
be stronger than necessary. The outside dimensions 
of the finished joint should not exceed those of the 
belt itself, and in addition the joint must be flexible. 
The first condition requires a structure that can be 
imbedded in the belt without distorting or damaging it. 
The second a hinged construction and a degree of flexi- 
bility in the fastener itself. A further important con- 
sideration is the weight of the joint for, if this is ex- 
cessive, it will cause vibration and knocking in high 
speed work. 

The perfect solution of all these requirements is 
perhaps still in the future. Once found, however, the 
belt thus joined will meet all the requirements of 
the endless belt, and if suitably designed can be ap- 
plied by unskilled labor and with practically no loss of 
time. Advance in this direction has been rapid in the 
last few years, and today fasteners that very nearly 
meet all of the conditions are available and are re- 
placing endless belts in many large plants. 
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**Styles”’ in Scratches 
By FRANK C. HUDSON 


Styles are not confined to ladies’ bonnets nor yet to 
the length of skirts. They reach into the machinery 
operations which go to make up our many machine 
products. And one of the styles which has changed 
and is still changing, is the kind of scratches we put 
into metal in grinding. 

Back forty or more years we talked about grinding 
as the last word in finish. In fact we talked about it 
much more than we ground. For grinding as a finish 
was confined to a few machines of both cylindrical and 
surface types. 

Of course, every up-to-date shop had a _ tool-post 
grinder, for grinding centers after hardening and 
occasionally someone ground a mandrel or shaft in this 
way. But there was more fireworks than cutting of 
metal and, unless the spindle was a much better fit 
than usual, the surface was a series of small arcs dug 
out of the metal. 

Styles in scratches, however, are for the most part 
confined to surface grinding. With the older type of 
machine, where the table carries the work under the 
periphery, or outside of the grinding wheel, the 
scratches ran lengthwise of the piece just as when we 
used to polish the work with emery cloth, either on a 
piece of wood, or perhaps held over a file. As this kind 
of grinding gave the same kind of a looking finish that 
we were accustomed to see, we called it smooth and had 
no criticism to make. 

Then came the surface grinder where the edge or 
side of the wheel did the work, and immediately we 
began to criticise and condemn. For a new style of 
scratches had been introduced by the disk or cup wheel 
type of machine. The scratches were curved instead of 

straight, more plainly visible because we had forgotten 
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that the straight lines were scratches, and the work 
didn’t look pleasing to the eye trained to the older 
method. 

It took much argument and demonstration to show 
that the surface was just as flat and just as smooth as 
though these circular scratches didn’t show. Slide 
valves and their seats were proved to be just as tight 
though these scratches were not visible. And though 
the scratches show plainly, we now know that we can- 
not detect the depth with any measuring instrument. 
They are so minute that they do not affect the tightness 
of a seat or the perfection of a bearing surface. 

Now the styles in scratches have apparently shifted 
to the grinding of gear teeth. The formed wheel which 
passes through the tooth space, leaves a straight line 
scratch just as the old type grinder or the gear cutter 
did on the flat surface. And as this type came to be 
known first, here again we became accustomed to the 
straight style in scratches. 

Later machines for grinding gear teeth by the gen- 
erating method use a straight sided wheel and work the 
gear past the side of the wheel. This gives us curved 
scratches of the same radius as the wheel, as with the 
disk or side surface grinding. And once more we hear 
criticism in some quarters as to the quality of the work 
with the curved scratches. 

But, as in the case of surface grinding, we cannot 
measure the depth of these scratches, although we have 
very delicate instruments which “feel” the surface of 
the teeth to determine the correctness of the profile. 
And they do not show at all on a “tenth” indicator, 
even though the radius of the wheel is not very large. 

As with the scratches on the flat surface, the only 
real test is that of service. Here again we are shown 
that our old notions were not sound and that the curved 
style in scratches is just as accurate as the “straight 
lines” even though we have not yet become thoroughly 
accustomed to the newer curves. 

— a 





When Advertising Injures Trade 


Advertising is not always effective and particularly 
in connection with work in foreign countries care 
should be exercised to make sure that advertising 
efforts shall be really effective. In a number of coun- 
tries duties are imposed on catalogs and it frequently 
works out that if an American manufacturer seeking 
to cultivate trade with business men there, sends a 
catalog in the manner customary to this country the 
party adcressed will find it necessary to undertake all 
of the work necessary in connection with a large con- 
signment in order to pass this catalog through the 
customs and in addition to the expense involved in the 
duty actually paid, there is also a fee for the custom 
house broker and possibly others. It can easily happen 
that a catalog may cost the party addressed $5 or more 
and obviously this will not put the prospective customer 
in a very satisfactory frame of mind. 

In order to assist the American business man in the 
handling of his foreign advertising campaigns the 
Foreign Tariffs Division of the Bureau of Foreign and 
Domestic Commerce has in course of preparation a 
series of bulletins showing in detail the restrictions 
in each of the sections of the world. The first of this 
series is trade information bulletin No. 122 entitled 
“Shipment of Samples and Advertising Matter to the 
British Empire” copies of which may be secured by 
addressing the above mentioned division at Washington. 
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The Elements of Production Grinding 


By ELLSWORTH SHELDON 


New England Editor, American Machinist 





The fourth article—Conditions affecting machine important—Vibration 
must be eliminated and source of power must be adequate and constant 
—Wheels should be tested for cracks before mounting 





ditions that we have thus far considered, the 
condition of the machine upon which production 
grinding is to be done must be taken into account. 
In the first place the machine should be located upon 
a floor that is not susceptible to vibration, either from 
adjacent machinery or from trucking heavy loads over 
it. A cement floor laid upon the ground furnishes an 
ideal foundation. There should be no rotating parts of 


P ions the somewhat bewildering array of con- 


necessary equipment and a man with considerable 
knowledge and skill in the art of balancing. The 
machine method is, however, the only way in which a 
wheel may be put in running balance, the condition 
under which it is expected to run true and quietly in 
the grinding machine. 

A much simpler method of balancing is shown in 
Fig. 16. It is called the static balance test, and can 
be applied in almost any shop and by anyone who has 


the machine out of balance, 
though this is a condition 
not likely to be found in the 
product of any reputable 
builder. 

Too much care cannot be 
expended in joining the 
belts that drive the ma- 
chine, for a poorly made 
joint, even upon the small 
belt that drives the work 
head, may introduce a jar 
that will be responsible for 
a great deal of apparently 
inexplicable trouble. The 
belt that drives the wheel 
spindle should be made end- 
less if possible, and it should 








EW MACHINES ccmmonly used in the 

mechanic arts are more sensitive to con- 
ditions—extraneous and otherwise—than the 
production grinding machine. The location 
of the machine should be such that no vibra- 
tions from outside sources can reach it, and 
it goes without saying that all possible causes 
of vibration within the machine itself should 
be eliminated. Dhiving belts must be of 
ample width, carefully joined, and kepc in 
the best of condition. Every wheel should be 
tested fer flaws or cracks each time it is used 
and as a wheel wears dcwn in diameter it 
should be tested for balance. A great deal 
of trouble that is difficult to locate may finally 
be traced to a faulty wheel. 


sufficient knowledge of me- 
chanics to balance a pulley. 
Though it is possible for a 
wheel to be in perfect static 
balance and yet vibrate 
badly when running, it is a 
condition very unlikely to 
exist in any but very wide 
and heavy wheels and the 
static test can, therefore, 
be relied upon in more than 
90 per cent of the wheel 
balancing necessary in the 
grinding shop. 

The illustration shows a 
wheel mounted upon a true 
shaft and resting upon bal- 
ancing ways. If the latter 





at all times be maintained 








are not available the bed of 
a large lathe will make a 











in proper condition to de- 





liver its full driving power. 

The source from which the machine derives its power 
must be ample to meet all demands upon it and never 
allow the speed of the wheel to slacken, for a reduced 
wheel-speed changes the intricate and interdependent 
relations of the various factors governing the output, 
and a sharp change in both quantity and quality of 
work may be expected to follow. 

Though little or no trouble need be anticipated from 
vibrations due to unbalanced rotating parts of the ma- 
chine itself the same cannot be said of the wheels. New 
grinding wheels are usually in balance, but this con- 
dition should not be taken for granted, nor should it 
be expected to persist during the life of the wheel. 
It is practically impossible to make a wheel the struc- 
ture of which is absolutely homogeneous, and as the 
wheel is reduced in diameter by wear and repeated 
redressings it will become out of balance. 

Before placing a wheel—new or otherwise—upon the 
spindle of a grinding machine it should be tested for 
balance. The best way to do this is to run the wheel 
upon a balancing machine as shown in Fig. 15, but this 
method presupposes the existence in the shop of the 


very satisfactory substi- 
tute, provided it is level. The test weight shown on 
the side of the wheel is placed there merely for the 
purpose of assisting the operator to locate the heavy 
side of the wheel. It may be stuck on with wax 
or soap and its position and weight indicates to the 
operator at what point he must begin operations to 
restore the balance. 

Having located the heavy side by allowing the slowly 
rolling wheel to come to rest upon the balancing ways 
(or the shears of the lathe) the collars are removed 
and a quantity of lead dug out of the bushing upon the 
side (diametrically) opposite to the weight. Remount- 
ing and testing the wheel again will show whether or 
not the correction has been properly made, and only by 
repeated trials can the wheel be brought to balance. 

In extreme cases it may be necessary to dig out some 
of the abrasive material near the periphery of the 
wheel, but this should be undertaken only by an expert 
as it may introduce complications liable to lead to 
dangerous conditions. If a wheel is so badly out of bal- 
ance as to require such treatment it would be better 
to rebush it. 
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15—GRINDING WHEEL ON THE BALANCING 
MACHINE 


FIG 


As evidence that a wheel may be sufficiently out of 
balance to make trouble without the operator being 
aware of the cause, it may be said that the wheel shown 
in Fig. 16 had just been taken from a grinding ma- 
chine that was giving trouble because of “chattered” 
work. When all other possible sources had been looked 
after without result, the wheel was dismounted and 
sent to the balance test. The wheel as shown in the 
illustration is in static balance with the weight in 
place. The size and radial position of the weight will 
serve to convey an idea as to how much it was “out.” 

Fortunately, extreme cases of unbalance are rare, 
and a wheel may usually be restored to balance by 
digging a small amount of lead out of the bushing. 
Further, though the necessity for carefully balanced 
wheels has been emphasized, it is with the supposition 
that they are to be used upon work that must be accu- 
rate to size and nicely finished. A roughing wheel may 
be run in a condition of unbalance that could not be 
tolerated if the wheel were to be used for finishing. 

A wheel should always be tested for faults in the 
structure before mounting it in the machine. This can 
be done very easily by suspending the wheel from a bar 
passed through the hole and striking it with a hard 
wooden object, such as a small mallet or the handle of 
a screwdriver. Metal objects, such as hammers, 

















FIG. 16—PUTTING A WHEEL IN STATIC BALANCE 
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wrenches, etc., should never be used. A sound wheel 
will ring like a bell. Wheels are much more likely 
to be cracked in handling them into and out of storage 
than in service, and for this reason the sound test 
should never be neglected. 

When out of service, wheels should be put away in 
racks where they may stand upright. Large wheels 
should never be piled flatwise or be so laid that other 
objects may be thrown upon them. Fig. 17 shows a 
storage rack in a factory that uses a large number of 
wheels. Shelves are provided for each size and com- 
partments for each grain and grade. A substantial, 
raised rib along the front of each shelf prevents the 
wheels from rolling out and does not interfere mate- 
rially with the easy removal of a wheel when wanted. 

Small and thin wheels, especially elastic wheels, may 
be stacked flatwise preferably in drawers where they 
will not be in danger of being broken by other objects 
thrown upon 
them, but care 
should be taken 
to provide a flat 
surface for them 
to lie upon and 
nothing should 
be allowed to in- 
tervene to pre- 
vent them from 
getting a full 
bearing, other- 
wise they may 
be cracked. The 
wheel storage 
should be located 
in a dry place, 
for though a run- 
ning wheel may 
be flooded with 
water or grind- 
ing compound 
without detri- 
ment, it should 
not be allowed to 
stand for any FIG. 17 
length of time 
in a damp place. Elastic wheels must be protected from 
undue heat to prevent them from warping. 

There are two reasons why a grinding wheel should 
run true, and though they are unrelated they are both 
of vital importance. If a wheel does not run true it 
will wear away much more quickly than it ought be- 
cause of the succession of shocks to which it is sub- 
jected, and the rapidity with which it wears away will 
be in increasing proportion to the amount it is out of 
round; therefore, frequent redressing is an economy 
rather than a waste, and a proper attention in this 
respect will prolong the life of the wheel. 

The second reason is that it is impossible to produce 
accurate work with a wheel that is not round, and 
therefore all machines should be provided with means 
that will enable the operator to true the wheel accu- 
rately and without undue difficulty. Most grinding 
machines include in their design some means of holding 
a wheel-truing tool so that it may be brought into 
action without loss of time, and the operator is thus 
encouraged to keep his wheel in proper condition. 

“Truing” and “dressing” are not necessarily synony- 
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mous terms. A wheel may be “dressed” for the pur- 
pose of removing the grains of abrasive that have 
become dulled, or particles of foreign matter that have 
become embedded in the surface because of loading, and 
thus be made to present clean sharp cutting points to 
the work. 

There are upon the market many forms of wheel 
dressing tools, some composed of small star-shaped 
wheels of very hard steel, so mounted in a holder that 











FIG. 18—DRESSING A WHEEL BY HAND 


they may revolve freely when brought into contact with 
the grinding wheel, causing the sharp points to dig 
away the bond and release the dulled grains. Others 
are made with a single steel roll having sharp-edged 
helical grooves that serve the same purpose. It is 
essential with all dressers, the active agent of which 
is a steel wheel or wheels, that the latter revolve freely 
in the holder, else the metal will be ground away 
quickly and without effect upon the grinding wheel. 
Such dressers as the above, may be, and frequently 

















FIG. 19—WHEEL DRESSER IN THE MACHINE 
are, applied by hand. In such case a rigid support 
should be provided for the -tool, as in Fig. 18 where 
the dresser is resting upon a steel block on the table 
of the machine. A better way is to provide a fixture 
by means of which the dresser may be clamped in the 
diamond holder of the machine, as in Fig. 19. 

Wheels can be dressed with fragments of broken 
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FIG. 20—THE DIAMOND HELD IN THE MACHINE 


wheels, with crystals of abrasive held in metal tubes, 
or with small abrasive wheels mounted upon arbors 
that are arranged with handles to be held in the hands 
of the operator. In the hands of experts these tools 
are capable of producing a clean sharp surface upon 
the grinding wheel, and putting it in excellent condition 
for taking a roughing cut, but none of them will under 
any conditions make a wheel true. The only tool with 
which a grinding wheel may be trued is a diamond, and 
the only way to use a diamond to make a wheel true 
is to clamp it rigidly in a holder that is guided past 
the wheel face by the movement of the machine. 

Hand diamond-tools are indispensable around cutter 
grinding machines, where the wheels have to be sharp 
rather than true, and often have to be formed to 
special shapes. A hand diamond-tool around a precision 
grinding machine is an anomaly and should never be 
tolerated. 


How To HOLD AND USE A DIAMOND 


In Figs. 20 and 21 are shown the proper way to hold 
and use a diamond in a cylindrical grinding machine. 
The table should be traversed by power at a slow rate of 
speed and a full flow of grinding compound should be 
directed upon the tool. Heat, in any degree ordinarily 
attainable under shop conditions, will not injure a free 
diamond, but when the stone is rigidly confined in a 
metallic holder the difference in the rate of expansion 
as between the metal and the stone is very likely to 
fracture the latter. 

The terms loading and glazing are almost self- 
explanatory. Though they are far from being the same 











FIG. 21—PROPER WAY TO TRUE A WHEEL 
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FIG. 22—SURFACE OF LOADED WHEEL 
thing, the effect upon the work is very similar, for 
neither a loaded nor a glazed wheel will cut freely, 
and the result is undue friction and consequent heating 
of the work by reason of the wheel dragging over it. 
Loading is the result of particles of the material 
being ground—the chips—becoming embedded in the 
surface of the wheel and filling the interstices between 
the abrasive grains until the latter do not project 
sufficiently far beyond the built-up surface to take a 
proper cut. Loading is much more likely to occur when 
grinding soft materials than harder ones, both for the 
reason that the chips are larger and the nature of the 
material lends itself more readily to the process. 
Loading may be caused by forcing the cut too fast 
or too deep to allow the chips to be carried away. A 
fine grained wheel will not load as readily as a coarser 
one. A soft bonded wheel will not load as quickly as 
a hard bonded one. If the trouble is primarily due 
to the nature of the material being ground, increasing 
the speed of the wheel, using a softer bonded wheel, 
or using one of finer grain may be the means of effect- 
ing a cure without reducing the output of the machine. 

















FIG. 23—SHARP AND GLAZED PORTIONS OF WHEEL FACE 
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Glazing is caused by the wearing away of the sharp 
edges of the grains until they no longer project above 
the bond, and is usually due to the use of a wheel that 
is too hard for its work, or, what amounts to the same 
thing, is running too fast. Reducing the speed of 
the wheel or changing to one of softer bond will cause 
the particles to break away more rapidly and thus 
renew the cutting surface, or the same result may be 
brought about by increasing the work speed or the 
radial depth of cut. 

In Fig. 22 is shown a portion of the surface of a badly 
loaded wheel. It will be observed that comparatively 
large areas present a smooth appearance because of the 
material that has been forced into the grain of the 
wheel and has been dragged over the work. Fig. 23 
shows the surface of a wheel that has been glazed 
over about one-third of its width, the remainder being 
sharp and clean. 

The function of the lubricant in connection with 
grinding is twofold. In the first place it renders the 
passage of the abrasive across the work easier in some 
degree and acts in a measure to preserve the wheel. 

The second, and perhaps the most important function 
of the lubricant, is to keep down the temperature of the 
work. Unfortunately a grinding wheel generates an 
intense and very localized heat, causing a distortion of 
the work that, if it were allowed to persist, would 
render accurate grinding impossible. It is not neces- 
sary that the work should remain cold, but the heat 
must be distributed as uniformly as possible. Some 
of the heat of grinding will be absorbed by the work 
anyway, regardless of the quantity of liquid that is 
poured upon it, but so long as the work does not become 
appreciably hotter in one place than another there will 
be little if any distortion. 


COOLANTS OR LUBRICANTS 


For the sole purpose of carrying away the heat there 
is nothing better than clear water, but water alone is 
not desirable for the reason that it will cause the 
machine and work to rust. Carbonate of soda in the 
proportion of 34 lb. of soda to the gallon of water will 
prevent the rust from forming but the soda solution 
will leave an unsightly residue upon the machine that 
is anything but easy to clean off. Two quarts of 
machine oil added to each five gallons of the soda 
solution renders the cleaning somewhat easier and also 
counteracts the corrosive action of the clear soda. 

Clear machine oil has been used as a cooling or 
lubricating medium for grinding operations in some 
special cases, but no definite data are at hand to prove 
that the results obtained by its use warrant the extra 
cost. A mixture of machine oil and kerosene in equal 
parts has also been used. 

In any mixture where oil, especially kerosene, is used, 
it is well to remember that such mixtures are inflam- 
mable and that grinding wheels in action produce 
sparks—even under water, therefore extraordinary pre- 
cautions should be taken to guard against fire. 

Whatever is used as a lubricant should be present in 
ample quantities at the point of contact of wheel and 
work, for an insufficient amount is worse than none at 
all as it introduces all the evil effects with none of the 
compensating advantages. An insufficient supply of 
cooling medium is extremely likely to cause checking 
of the surface of hardened work, and the operator should 
exercise especial care to see that nothing interferes with 
the free circulation of the liquid. 
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How a Shop Saved by Replacing Old 
Shop Equipment with New Equipment 


By WILLIAM F. HAUPT 


Production Engineer, The Bates Manufacturing Co., Orange, N. J. 


These articles 


that my associates in the various mechanical lines 

may feel interested in a field not so generally known. 
Exceedingly small and complicated devices, such as 
ours, do not seem to be represented in technical 
magazines to the same extent as those of the auto- 
motive and allied lines. Nevertheless, the writer 
acknowledges drawing from the experiences of our 
bigger brothers. Processes adopted on large work may 


[: RELATING the following experience, I believe 





FIG. 1—DROP CYPHER FOR BATES NUMBERING MACHINE 


often be applied to our small work though the difficul- 
ties sometimes seem unsurmountable. A common diffi- 
culty is that the average machine tool is too heavy 
for our work. Large numbers of special-built tools 
and devices are required to overcome this objection, and 
naturally it falls to the technical department to make 
up for this. 

In reducing costs through replacing old shop equip- 
ment with new equipment in our shop, one most strik- 
ing example is herein related. 

The component, known as the “drop cypher,” and 
shown in Fig. 1, is used in considerable quantities and 
it is a very important component of the Bates auto- 
matic numbering machines, The sequence of operations 
given in Table I was adhered to for many years. A 
close study of these operations, in connection with Figs. 
2 and 3, will show why all of them had to be performed, 
especially if reference is made to the machine-tool 
equipment provided for the job. The raw material 
used in connection with this process is also referred 
to, since it had a direct bearing on the replacement 





In the contest, which closed July 5, nine prizes were given for 


articles telling how a shop saved by replacing old shop equip- 
ment with new equipment. 
forthcoming issues. 


Additional articles will be printed in 





won $10 prizes 


of the machine tools and in reduction of costs. This 
chain of operations was required in order to hold the 
limits on such small parts, and there were many com- 


TABLE I—SEQUENCE OF OPERATIONS WITH OLD 
EQUIPMENT 


Raw material: Special drawn rectangular screw rod, 0. 150x0. 190 in 


Oper- 
ation Sequence Machine 
Form and cut off to dimen- 
sions shown in Fig. 2...... Screw machine, semi-auto- 
matic 
2 Face shank end, see Fig. 3... Small bench lathe 
3 Straddle mill head, see B, B 


A eS 
4 Face head, see D, Fig. 3.... 
5 Mill limit pin slot,see £,Fig.3 
6 Hollow mill spring socket, 


Bench hand miller 
Small bench lathe 
Small hand miller 


A. 2 eee Smali bench lathe 
7 Engrave, seeG, Fig. 1.. . Special engraving machin« 
8 File burr engraved figure.... Special fixture 


plicated fixtures, chucks, gages and other tools required. 
The present procedure in manufacturing the same 
part can best be understood by the new sequence of 


im 
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FIG. 2—SCREW MACHINE DIMENSIONS 
FIG. 3—OPERATION REFERENCE DRAWING 


operations shown in Table II and the corresponding 
dimensions in Fig. 3. The first six operations in the 
old method have been replaced by one operation on the 
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modern Brown & Sharpe automatic without sacrificing 
accuracy. In fact, the results are greater accuracy 
with larger output, reduced overhead and large reduc- 


TABLE II—SEQUENCE OF OPERATIONS WITH NEW 
EQUIPMENT 


Material: Free cutting round screw rod, } in. in diameter 


Oper- ; 
ation Sequence Machine 
l Form complete and cut off.. No. 00 B. & S. automatic 
Seaens Special engraving machine 


2 Engrave cypher 
; 


Grind face of cypher........ Special grinding machine 


tion in production cost, especially the last, as can be 
seen from Table III, giving a comparative time study 
of both the old and new methods. 


TABLE III—COMPARATIVE TIME-STUDY OF OLD AND 
NEW METHODS 


Oper- Time in Minutes 


ation Old Method for 1,000 
l Form and cut off........... 300 
2 Face shank end 1,200 
3 Straddle mill head 1,500 
4 Face head . 1,200 
5 Mill limit pin slot. 1,800 
6 Hollow mill spring socket 1,200 
7 Engrave , 2,400 
8 File burr, engraved figure 1,500 
Total, minutes 11,100 

Oper- Time in Minutes 

ation New, Method for 1,000 
l Form complete and cut off 300 
2 Engrave 2,400 
3 Grind face of cypher 300 
Total, minutes 3,000 


SS 
By CLYDE G. SWARTZ 


Owner of Machine Repair Shop, Bellefonte, Pa. 


FTER following the machinist’s trade for 10 years, 
A? connected with a company in Detroit manu- 
facturing automobile axles, and was there for 

6 years on tool work. The best and latest tools and 
equipment were used, and I learned the value of good tools. 

In 1917 I came to Pennsylvania for a visit, and my 
uncle, who operated a machine repair shop, asked me to 
help him out for a few days. He was a machinist of 
the old type, known as the best for miles around. I 
happen to know several men who served under him, 
three of whom are now holding jobs as works manager, 
at salaries from $8,000 to $12,000 a year. 

When I started to help him out the first thing I did 
was to burn a carbon drill. Being accustomed to high- 
speed drills, I used too much speed. I induced my 
uncle to adopt the high-speed drill on certain work, with 
a saving in time and money. 

On a piece to be chucked true in the lathe and then 
machined I watched my uncle try for half an hour with 
a piece of chalk and then said, “Let me set it up.” With 
my Starrett indicator I had it true in less than two 
minutes. 

He wanted a shaft turned, one end to be the proper 
size for a press fit, and told me that he would do the 
finish turning after I had roughed it. Then he was 
called out of the shop, and when he returned in a half 
hour I had the'shaft ready to be pressed into place. I 
showed him how, by using Brown & Sharpe inside and 
outside micrometers, instead of inside and outside 
calipers, there was no guess work. 

The next move was to get an Armstrong boring bar 
to replace the forged tools. Then we had 2 lot of parts 


AMERICAN MACHINIST 


Vol. 59, No. 8 


to ream to fit machined parts. For that work we 
bought a set of Critchley-pattern expansion reamers. 

After I had worked in that shop for a year and a half 
and had learned many little things that are never seen 
in a big shop my uncle became borough manager, 
and I bought the shop. Then I started in to get equip- 
ment that suited our work. 

Among my first jobs was a call to put a keyway, 
1x8 in., 3 ft. long, in a shaft 5 in. in diameter. I told the 
customers that the job would require about two weeks 
with a cold chisel, but that if I might have a week before 
beginning the job, I’d finish it in a day. They con- 
sented and I bought a John T. Burr (Brooklyn, N. Y.) 
keyseating machine and easily did the job in a day. In 
fact an apprentice boy did it. 

I bought a Gould & Eberhardt back-geared shaper to 
replace the old single-stroke shaper. Next I got a 
Cincinnati tool-post grinder for grinding centers, and 
for the first time in that shop had the pleasure of seeing 
centers ground right. I was able, also, to grind the 
reamers that I made for special jobs. After that I 
bought a back-geared drill press to replace the old 
machine that ran too slow on small drills and too fast 
on big ones. Another improvement was the purchase 
of a belt lacer to do away with the raw hide laces we 
had been using. 

By experiences such as related I have found that 
tools which are up-to-date are time- as well as money- 
savers. It is true in all shops, whether the work is 
held to 0.0001 or « in. As the contest is limited to 
what has been done I will not tell what I hope to do 
later on with my up-to-date tools and equipment. 


en 


This article won honorable mention 


By AXEL HALVORSEN 


Master Mechanic 
McCormick Bros. Co., Albany, Indiana 


N OUR plant we do a great amount of countersinking 
|: pressed steel articles. This operation until re- 

cently was done on a single spindle drill press. As 
many of the articles have two to six holes to be counter- 
sunk, and in a number of cases two or more of the 
holes equally spaced, we purchased a Buhr multiple drill- 
head manufactured by Nelson-Blanck of Detroit. The 
drill head had to be special to serve our purpose, it being 
a two spindle adjustable head equipped with a center 
spindle with vertical adjustment of the two outer 
spindles. This arrangement gives a range from 1 to 
8 in. between spindles and enables us to countersink 
three holes in a straight line, equally spaced. 

The drill press on which this head was fitted was 
equipped with a foot feed, leaving both of the operator’s 
hands free to handle the articles, and simple fixtures 
were provided to hold the work in place. 

On one piece having three holes to be countersunk the 
production was more than doubled. On another piece 
having six holes (of which four were equally spaced in 
pairs), two spindles were used on the four holes and 
the other two holes countersunk one at a time, the pro- 
duction was increased 50 per cent. On a small angle 
having one hole to be countersunk, the operator handled 
two pieces at a time, using two spindles and the produc- 
tion was increased 100 per cent. 

The three instances show that this replacement pays 
good interest on the investment made and will in a very 
short time pay for itself. 
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Factors Governing the Strength 
of Gear Teeth 


By DOUGLAS T. HAMILTON 





The final article—Velocity—Accuracy— 
Method of mounting— Measurements and 
allowances for backlash 





gear teeth has been the subject of much discus- 

sion. It is now generally appreciated, however, 
that the accuracy of the teeth in respect of involute 
tooth shape and tooth spacing, and the method of 
mounting the gears, has a great deal to do with their 
satisfactory ‘operation from the standpoint of both 
strength and quietness of action. 

In testing the accuracy of gears, the following three 
points must be given careful consideration: 

(1) Involute tooth shape 
(2) Tooth spacing 
(3) Concentricity 

All three factors more or less affect the proper oper- 
ation of the gears, and at high speeds, their strength. 
The strength of a gear tooth under static load, that 
is at rest, is considerably greater than when it carries 
the same load under operation. The effective strength 
of the tooth decreases with an increase in velocity. The 
reason for this is that the impact is much greater when 
the gears are operated at high speeds, than is the case 
when the pitch line velocity is lower. Therefore, the 
velocity at which the gears are to be operated must be 
taken into consideration when calculating the strength 
of the teeth. 

The method commonly used for dealing with the sub- 
ject of velocity, is to use a safe stress for the mate- 
rials from which the gears are made, and decrease the 
safe stress as the velocity is increased. What is known 
as the “Barth Formula” is used in connection with the 
“Lewis Formula” for the velocity, or so-called speed, 


Te EFFECT of velocity upon the strength of 


factor. The Barth formula for determining the safe 
stress for the material at different speeds is: 
600 
S= 5, (sap + v) 
in which, S = safe unit stress for material at given 
velocity. 


S,= safe static unit stress, which is gen- 
erally considered as being equal to % 
of the elastic limit. 
V = velocity at pitch line 

minute. 
The Barth formula is not considered as being satis- 
factory for very high circumferential speeds, because 
it has since been found that stresses due to impact do 
not increase directly with the speed, but as the square 

of the pitch velocity. These stresses which are im- 

posed on the tooth are partially due to tooth deflections, 

but still more so to irregularities in tooth outline, and 


1 


in feet per 


they impose an additional load on the tooth, which is 
known as the increment load. 

If it were possible to conceive that the materials 
used for gears were absolutely rigid, and that the teeth 
could be cut absolutely correct, then gears would satis- 
factorily transmit the same load at high or low speeds. 
The capacity, however, of gears made from commercial 
materials, and cut to commercial limits of accuracy, 
decreases with the square of the pitch velocity. The 
so-called increment load which is created by tooth de- 


Si 
S 
ro oO > wo 


Velocity Factor 





O 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 
Velocity at Pitch Lime in Feet per Minute 


23—COMPARATIVE VALUES OBTAINED BY DIFFER- 
ENT RULES AND FORMULAS FOR THE VELOCITY 
FACTOR—COMPARED FROM A QUALITATIVE 
AND NOT A QUANTITATIVE STANDPOINT 


FIG. 


flections and irregularities of outline sometimes equals 
the applied load, and at excessively high speeds may 
be several times the applied load. The tooth will frac- 
ture when the combined applied and increment load 
produces a stress that exceeds the ultimate strength of 
the tooth, and the teeth will wear out rapidly when the 
combined load exceeds the compressive strength of the 
material. 

Slight irregularities in pitch line velocity produce 
stresses which, in turn, cause deflections that wear the 
tooth out of shape. The fact that the strength de- 
creases as the square of the pitch velocity, due to 
impact, suggests the necessity for the greatest possible 
accuracy in workmanship, and mathematical accuracy 
in calculating tooth outlines and shapes, in order that 
gears can be made to operate at high speeds under 
heavy loads. 

This theory of impact helps to explain the smoothness 
of action, long life and efficiency of properly cut helical 
and herringbone gears, and especially when they are 
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operated at high speeds. Gears having helical teeth are 
superior to spur gears for the following reasons. With 
inclined teeth, one pair of teeth remain in mesh until 
the following pair is well engaged, so that at no time 
is there a sudden transfer of the load from one tooth 
to the next, as in the case with spur gears. The load 
is gradually put on a tooth, and just as gradually taken 
off, so that the strain on the teeth is almost constant, 
and the sudden shock of impact common to ordinary 
spur gears is avoided. 

The subject of pitch velocity and its effect on the 
strength of gear teeth, was first introduced by Oscar 


\4 Teeth 7 pitch 
*¥ 14 £° full-length tooth. 
Tooth thickness reduced 


i. about 172 per cent 
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14%° full-length tooth 
Standard footh thickness 
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FIG. 24—DIAGRAM 
AMOUNT OF BACKLASH 
GEAR TEETH. 


Lasché of Berlin in 1899. His contention was that 
these irregularities in tooth shape produced an excess 
load on the tooth proportional to the square of the 
speed. That this method of reasoning was along sound 
lines is probably best proven by the fact that a gear 
which is apparently sufficiently strong will break after 
being in use for some time. The reason for this is 
that wear of the teeth has resulted in increasing varia- 
tions in tooth action, producing irregularities in pitch, 
line velocity, thus increasing the load on the tooth to 
such an extent that failure results. 

The first definite attempt to take into account the 
effect of speed on the strength of gear teeth was made 
by E. R. Walker, who adopted safety factors. These 
factors varied all the way from 3 for very slow speeds 
up to 14 for speeds of 2,400 ft. per min. For instance, 
assuming a maximum safe unit stress for the material 
of 24,000 Ib. per sq.in., these factors would give a safe 
load for speeds up to 100 ft. per min. of 8,000 Ib. per 
sq.in., which would be reduced to 1,714 Ib. per sq.in. for 
speeds of 2,400 ft. per minute. 

This method of taking care of the speed factor was 
used by Wilfred Lewis in his paper on “Investigations 
of the Strength of Gear Teeth,” presented before the 
Engineers’ Club of Philadelphia in 1892. 

A modification of this method was later suggested by 
Carl Barth, in which the safe stress was determined by 
a formula as previously mentioned. It will be noticed 
in the Barth formula that no definite limit is set for 
speed, as is the case with the rule just mentioned. 
At a surface speed of 100 ft. per min. there is a con- 
siderable difference between these two rules. For in- 
stance, if we take two-thirds of 24,000 or 16,000 Ib. per 
sq.in. as the safe unit stress on cast-iron gear teeth, 
the Barth formula would give a safe load of 13,712 Ib. 
per sq.in., which is approximately two-thirds greater 


MACHINIST 





Vol. 59, No. 8 





than that recommended by the Walker rule for the same 
speed. 

In actual breaking tests conducted by Prof. Guido H. 
Marx in 1912, it was found that a good grade of cast 
iron, such as would be used for gears, had a modulus 
of rupture of 39,000 Ib. per sq.in., and that an 8-inch, 
30-tooth gear having 144 deg. involute teeth of 1y-in. 
face, broke at a speed of 500 ft. per min. when a load 
of 1,700 lb. was applied. This is equivalent to a mo- 
dulus of rupture of 48,770 lb. per sq.in. It was also 
shown by these tests that the Walker rule was easily 
on the safe side. 

Investigations made at McCook. Field during the late 
war indicated that the Barth addition to the Lewis form- 
ula could not safely be used fer speeds above 2,150 ft. 
per min., and that the principle laid down by Lasché was 
by far the safer rule to follow in designing high speed, 
high efficiency gearing. 

A comparison of the rules and formulas so far sug- 
gested, together with one other to be given later, is 
presented diagrammatically in Fig. 23. These curves 
are laid out on a qualitative and not a quantitative 
basis. It will be noticed that with the Walker rule, 
the strength of the tooth decreases very rapidly for 
speeds from 180 to 900 ft. per min., and beyond this, 
the affect of speed has a lessened value from the stand- 
point of strength. The Barth formula shows an almost 
uniform reduction, but rises higher at 1,400 ft. per min. 
than the Walker rule. The Marx curve, on the other 
hand, does not rise anywhere nearly as rapidly after 
200 ft. per min., as do either the Walker or Barth 
curves. 

A curve suggested by Joseph Jandasek, and which 
is based on the principle suggested by Lasché, shows 
more pronounced reductions in strength. It is evident 
that beyond 1,700 ft. per min., this curve gives lower 
values for the safe unit stress than any of the others. 

The Jandasek curve is based on the following for- 
mula, the same terms being used as those given in the 


Barth formula: 
S, 


g alt+s 
(;000) 


The formula for determining the increment load, 
W. is: 


i. 
W, = P (x00) 
in which, W, = increment load in lb. per sq.in. 
P = maximum tooth pressure. 
V = velocity at pitch line in ft. per min. 


Table V gives the velocities at the pitch line in ft. 
per min. for gears of different diameters, ranging all 
the way from 1 to 36 in. pitch diameter and operating 
at speeds of from 100 to 2,400 r.p.m. Table VI gives 
in condensed form a collection of formulas used in cal- 
culating the strength of gear teeth. 

Sufficient has been said to show that gears must be 
accurately made if satisfactory results are to be ex- 
pected, and this is especially true if the gears are to 
operate at high speeds and carry heavy loads. Between 
the three main requirements given, involute tooth 
shape, tooth spacing and eccentricity, there is very little 
to choose, and in many cases it is difficult to gage the 
gears correctly, unless all of the elements are tested 
separately. The gaging and. inspection of gears is a 


very important necessity if high speed, high efficiency 
gearing is desired. 
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TABLE V— VELOCITY AT PITCH LINE IN FEET PER MINUTE 


Revolutions Per Minute 
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Dia. In. 100 200 400 600 800 1,000 1,200 #©+41,400~=—-'1,600~Ss«i,800 = 2,000 ~—~=SO?, 400 
Inches : : sagt , 
Velocity at Pitch Line in feet Per minute 

1 26 52 105 157 209 262 314 366 419 471 523 628 
1 33 65 131 196 262 327 393 458 563 589 654 785 
1} 39 78 157 235 314 393 471 550 628 707 785 942 
1} 46 91 183 275 366 458 550 641 733 824 916 ‘1,099 
2 52 105 209 314 419 523 628 733 838 942 1,047 ~—«1256 
24 65 131 262 393 524 654 785 916 1,047 11,178 1309 L871 
3 78 157 314 471 628 785 942 1,109 1.257 1414 L571 ‘1,885 
34 92 183 366 560 733 916 1,099 1283 1466 1649 1.832 2,199 
4 105 209 419 628 838 1,047 1.256 1466 1675 1885 2,094 2,513 
5 131 262 523 785 1,047. «1,309 ~Ss«édi&wnS71.—=<“‘é‘éz«CB33~=~«“‘«‘i“ OCS Ssi«i22GSSCtC«CS «AD 
34 144 288 576 864 41152 1440 1728 2016 2,304 2,592 2,880 3,456 
6 157 314 628 942 1257 41571 1885 2.199 2.513 2827 3142 3,770 
6} 170 340 681 1,021 1361 41,702 2042 2382 2°763 © 3,063 «= 3,403Stsiéi«é O84 
7 183 366 733. «+1099 1466 11832 2199 2'566 2°932 +«©—«3:299S's«3665—St«é;s 398 
7} 196 393 78 1178 S71 1,963 2.356 2.749 33142 37534 3,927 4,712 
8 209 419 838 1256 1675 2,094 2-513 2.932 3351 3,770 4,189 5,026 
8} 222 445 890 15333. «41780 2.225 2,670 3115 3,560 4,005 4451 5,341 
9 235 471 942 1441 1885 2.356 2,827 3,299 3,770 4,241 4,712 5,655 
94 249 497 995 1492 11989 22487 2'984 35482 3,979 4.477 4,974 5,969 
10 262 523 1,047, «571.—Ss«2,094-—Ss«2618)=Ssi3,142s«i3,6650—i(‘i‘éO.s—“(ié«K72.—“‘é«SS236~—s« 8B 
il 288 376 «©=«'152s«é728~=—Ss«2304S «2880 0Ss3'456=Ss«4032—«—i‘WOsC(ié«“SCSACSCCSS7S9—s«CG DD 
12 314 628 1256 1885 2,513 3142 3770 4,398 5,026 5.655 6,283 7,540 
13 340 681 1361 2042 2-723 35403 4084 4.765 5.445 6126 6,807 8,168 
14 366 733 «1466 «So 2.199 «2.932 3665 (i‘é398)—Ss«*SB—(‘é«éSBO3.~=Ss«wSS7.—“(é«723330”~=*~*«éS798KG 
15 393 785 «#41371 22:356 «03-142 3.927Ss«712s—=“‘KBSC«2B3.i“(‘é‘7z069”=SC«s:«‘73'BS:~C*«“iaC DS 
16 419 838 1675 2512 3,350 4189 5,026 5,864 6,702 7,540 8377 10,053 
17 445 890 1781 2670 3,560 4451 5341 6231 7,121 011 8901 ..... 
18 471 942 1885 2827 3.770 4,712 5655 6597 7540 8482 9,425 ..... 
19 497 995 1989 2984 3.979 4974 5969 6964 7.960 8953 9,948 

20 523. 1,047 «2094S «s«3.-142,s« 4.189 © «5.236—Ss«w283si‘«‘723802~C'é*—é‘i‘éNk‘dTBOOC‘“|Sti‘(<‘(‘(<C( 

22 576 1,152 2,304 3,456 4,608 5,759 6,911 8,063 9,215 10,367 

24 628 1236 2513 3770 5026 6283 7540 8796 10,053 > 

26 681 1,361 2723 4084 5,445 6807 8168 9,529 ..... 

28 733 «1466 = ««(2'932,s«4,398 «= «5864S 7,330=Ss«8796 ~—=—«10262 

30 785 #41571 3,142 «4,712 6.283 7,854 9424 «.... 

32 838 1675 3351 5.026 6702 8378 10053 ..... eV EN? ie eee ee 

34 890 1,781 3,560 5,341 7,121 | Sine mittee io (ec ewiel oo) deci i 2 ca Oe ad 

36 942 1885 3770 5655 7540 9.425 |... pee SEES) Bea SS Ngee 








In calculating the strength of a gear tooth, the width 
of face is always considered as one of the important 
factors. If the gears are so mounted, however, that a 
full-width tooth bearing is not obtained, then the gear 
tooth will be carrying a greater load than that for 


able to consider that only three-quarters of the full 
face actually contacts. This provides a factor of safety 
that is found advantageous when the bearings becom2 
worn so that the gears are not held in perfect contact 
across their entire face. 


which it was designed. 


Rule 


It is, therefore, generally advis- 





Multiply 63,025 by the hp. and divide the result by the r.p.m. 


Mu.tiply product of pitch diameter of gear in in. and r.p.m. 


Multiply secant of pressure angle by tangential force in lb. 


Divide the safe stress (S:) by 1 plug the square of velocity 


Divide velocity at pitch line in ft. per min. by 1,000; square 


Multiply the allowable stress (S) (Formula 6) by the 
Then 


Multiply maximum safe tangential load by velocity in ft. 


No. | To Find Rule 
1 Torque (7) in lb. 
j 
2 | Tangential Force (F) Divide torque in in. lb. by pitch radius of driving gear 
3 | Velocity (V) at pitch 
| line in ft. per min. by 0.2618 
4 ' Maximum tooth 
pressure (P) per sq. in. 
5 Allowable unit stress Multiply allowable static stress by 600, and divide result 
(S) at given velocity by velocity in ft. per min. plus 600 (Barth Formula) 
6 Allowable unit stress 
(S) at given velocity in ft. per min. divided by 1000 ' 
7 | Increment load (W) 
result and multiply by maximum tooth pressure (P) 
g | Maximum safe tan- 
" gential tooth load face width of the gear in in. and the value of z. 
(W) at pitch line multiply result by 2 and divide by 3 
9 | Horsepower (hp) 
per min., and divide product by 33,000 





TABLE VI—RULES AND FORMULAS FOR DETERMINING THE STRENTH:‘OF GEAR TEETH 





Backlash in gearing is provided so that slight in- 


Formula 
63.025 « hp. 
R 
Tr 
; 


V = 0.2018 DR 


P = seca xX F 
4 600 )" 
> = a ( sag re V, 
S; T 
Ss= = 














*This formula is not safe for speeds of 2,000 surface ft., and over, per min. 


*This formula is preferable for high speed, 


high efficiency. gearing—see text. 


*This is the Lewis formula in a simplified form. 
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“VARIATION” 


-MEASURING BACKLASH BY THE 
METHOD. 


FIG. 25- 
IN CENTER DISTANCE 


accuracies in tooth shape and tooth spacing will not 
interfere with the free operation of the gears. This 
factor seldom needs to be considered, unless an exces- 
sive amount of backlash is allowed, or when the gears 
must stand reversal of motion while under load. Fig. 24 
shows what effect an excessive amount of backlash has 
on the strength of gear teeth. Here we have two 
14-tooth gears of 7-pitch, full-length tooth form operat- 
ing at the standard center distance. To simplify the 
problem, only the teeth of one gear have been reduced 
in thickness, although of course, in actual practice this 
would not be the case, unless a small pinion was to 
operate with a much larger gear and the teeth of the 
gear only were reduced in thickness, so that the pinion 


TABLE VIIL—CHORDAL TOOTH THICKNESS AND 
CORRECTED ADDENDUM FOR GEARS OF ONI 
DIAMETRAL PITCH, FULL-LENGTH TOOTH 
For Notation, see Fig. 24) 

4 ~ 4 = 

a he gic . = >» e = 

$ es af ¢ 2 es - < 

= ¥ o2 : es te ) : 

a o oe : - el » § 5 

6 Te 5 56 2h sa 5 

a O Oa O BZ Oo O- O 

8 1.56072 1.07686 0.07686 32 1.57016 1.01927 0.01927 
9 1.56283 1 O683¢ 0 06836 33 1.57020 1.01869 0.01869 
10 1.56434 1.06158 0.06158 34 1.57024 1.01814 0.01814 
11 1.56546 1.05597 0.05597 35 1.57027 1.01762 0.01762 
12 1.56631 1.05133 0.05133 36 1.57030 1.01713 0.01713 
13 1.56697 1.04733 0.04733 37 1.57032 1.01667 0.01667 
14 1.56750 1.04401 0.04401 38 1.57035 1.01623 0.01623 
15 1.56793 1.04109 0.04109 39 1.57037 1.01581 O.O1581 
16 1.56827 1.03852 0.03852 40 1.57039 1.01541 0.01541 
17 1.56856 1.03623 0.03623 41 1.57041 1.01504 0.01504 
18 1.56880 1.03425 0.03425 42 1.57043 1.01468 0.01468 
19 1.56901 1.03245 0.03245 43 1.57045 1.01435 0.01435 
20 1.56918 1.03083 0.03083 44 1.57046 1.01401 0.01401 
21 1.56933 1.02936 0.02936 45 1.57048 1.01371 0.01371 
22 1.56946 1.02803 0.02803 46 1.57049 1.01318 0.01318 
23 1.56957 1.02681 0.02681 47 1.57050 1.01312 0.01312 
24 1.56967 1.02569 0.02569 48 1.57051 1.01285 0.01285 
25 1.56976 1.02466 0.02466 49 1.57052 1.01259 0.01259 
26 1.56984 1.02372 0.02372 50 1.57053 1.01234 0.01234 
27 1.56991 1.02284 0.02284 51 1.57053 1.01209 0.01209 
28 1.56997 1.02202 0.02202 52 1.57055 1.01186 0.01186 
29 1.57003 1.02126 0.02126 53 1.570%¢ 101164 0.01164 
30 1.57008 1.02056 0.02056 54 1.57057 1.01142 0.01142 
31 1.57012 1.01989 0.01989 55 1.57058 1.01121 0.01121 


would have the greatest possible strength. These teeth 
have been thinned from a standard chordal tooth thick- 
ness of 0.2239 in. (see Table VII), to 0.184 in. This 
gives 0.0386 in. backlash as measured with a feeler 
gage. It should be noted here that the backlash be- 
tween the teeth is measured in a plane containing the 
line of action. 

A comparison of these teeth from the standpoint of 
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strength, shows that the teeth which are made to stand- 
ard tooth thickness have an “z”’ value of 0.0476, 
whereas, the teeth which have been reduced to 0.184 in. 
have an “z” value of only 0.0312. In other words 
0.0386 in. backlash has in this case reduced the strength 
of the teeth, so thinned, 344 per cent as compared with 
a reduction in tooth thickness of only 17? per cent. 
Or, looking at it from still another standpoint, this 
7-pitch, 14-tooth gear has been reduced in strength, so 
that it equals that of a 144 deg. full-length 9-pitch 
tooth. 

There are two common methods of obtaining backlash 
when cutting gears by the generating process. One is 
to feed the cutter in to a greater depth than standard; 
the other is to use a cutter having teeth which are 
thicker than standard, and to feed the cutter in to 
standard depth. The second method necessitates the 


TABLE VIII—CHORDAL TOOTH THICKNESS AND 
CORRECTED ADDENDUM FOR GEARS OF ONE 


DIAMETRAL PITCH, FULL-LENGTH TOOTH 
(For Notation, See Fig. 24) 
<= = = = 

— was ot a Pe an ot = 

eG) 35 $ — Sa 3§ = 

5 6.2 he) e S Goose Ae) 2 

6 = om 5 $5 2c Sx 5 

— we + Ss) Z. o> a SS) 

56 1.57059 1.01102 0.01102 80 1.57068 1.00771 0.00771 
57 1.57059 1.01082 0.01082 81 1.57068 1.00762 0.00762 
58 1.57060 1.01063 0.01063 82 1.57069 1.00752 0.00752 
59 1.57061 1.01045 0.01045 83 1.57069 1.00743 0.00743 
60 1.57062 1.01028 0.01028 84 1.57069 1.00734 0.00734 
61 1.57062 1.01011 0.01011 85 1.57069 1.00725 0.00725 
62 1.57062 1.00995 0.00995 86 1.57070 1.00717 0.00717 
63 1.57063 1.00979 0.00979 87 1.57070 1.00713 0.00713 
64 1.57064 1.00964 0.00964 88 1.57070 1.00701 0.00701 
65 1.57064 1.00949 0.00949 89 1.57070 1.00693 0.00693 
66 1.57064 1.00934 0.00934 90 1.57070 1.00685 0.00685 
67 1.57065 1.00921 0.00921 91 1.57071 1.00678 0.00678 
68 1.57065 1.00907 0.00907 92 1.57071 1.00671 0©.00¢7]1 
69 1.57065 1.00884 0.00884 93 1.57071 1.00664 0.00664 
70 1.57066 1.00881 0.00881 94 1.57071 1.00657 0.00657 
71 1.57066 1.00869 0.00869 95 1.57072 1.00649 0.00649 
72 1.57066 1.00857 0.00857 96 1.57072 1.00641 0.06641 
73 1.57067 1.00845 0.00845 97 1.57072 1.00634 0.00634 
74 1.57067 1.00834 0.00834 98 1.57072 1.00631 0.00631 
75 1.57068 1.00822 0.00822 99 1.57072 1.00623 0.00623 
76 1.57068 1.00812 0,00812 100 1.57073 1.00617 0.00617 
77 1.57068 1.00801 0.00801 110 1.57074 1.00561 0.00561 
78 1.57068 1.00791 0.00791 120 1.57075 1.00514 0.00514 
79 1.57068 1.00781 0.00781 Rack 1.57080 1.00000 0.00000 


use of special cutters, but is to be preferred when a 
large number of gears of one particular size is to be 
cut. A third method, but one that is not generally 
used, is to cut the teeth to standard depth and thick- 
ness, and then increase the center distance, so that the 
gears are pulled apart to give the necessary backlash. 
There are also two common methods of measuring 
backlash. One is to use a feeler gage, as illustrated 
in Fig. 24, and place it between the opposing involute 
faces of the teeth when the gears are held at the stand- 
ard center distance. By this method, it will be noticed, 
the backlash is measured in a plane containing the line 
of action. In calculating the chordal tooth thickness 
of gears, so that backlash can be measured by means of 
the gear tooth caliper, Tables VII and VIII will be 
found convenient. In order to find the chordal tooth 
thickness and corrected addendum for any pitch, the 
values given in the table are divided by the pitch. For 
instance, the chordal tooth thickness and corrected ad- 
dendum for a 7-pitch, 144- deg. full-length gear having 
14 teeth, would be 1.56750 — 7 =— 0.2239 in. for the 
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chordal tooth thickness; and 1.04401 — 7 — 0.1491 in. 
for the corrected addendum. 

For stub-tooth gears these tables are used somewhat 
differently. The chordal tooth thickness is found as 
explained above, using the numerator of the pitch frac- 
tion as the divisor; but, in order to find the corrected 
addendum, the “correction” for the required number of 
teeth is also divided by the numerator of the pitch 
fraction, and the result added to the addendum. 


CHORDAL TOOTH THICKNESS OF STUB-TOOTH GEAR 


For example, the chordal tooth thickness and cor- 
rected addendum of a 15-tooth, 4/5-pitch gear, would 
be found as follows:—The chordal tooth thickness 
would be equal to 1.56793 — 4 = 0.39198 in. To find 
the corrected addendum, divide the correction for 15 
teeth, or 0.04109 by 4 giving 0.01027 in. for the cor- 
rection; then add this correction to the standard adden- 
dum for a 4/5-pitch gear, which is 0.200 + 0.01027 
== 0.21027 in. for the corrected addendum. 

The other method of measuring backlash is to place 
the gears on studs on a gear testing fixture in a similar 
manner to that illustrated in Fig. 25. The slide car- 
rying one of the pins must be movable, and the move- 
ment of this slide can be determined either by a vernier 
scale or a dial indicator. When a dial indicator is used, 
the pins are set at the correct center distance by meas- 
uring across them; then the gears are placed on the 
pins and brought into close mesh with each other. The 
movement of the indicator needle from the zero point 
indicates the amount of backlash, but it is not measured 


TABLE IX—DIFFERENCE BETWEEN STANDARD AND 
MEASURED CENTER DISTANCE, AND AMOUNT OF 
BACKLASH BETWEEN GEAR TEETH THAT THIS 
DIFFERENCE REPRESENTS 
Backlash Difference between Standard and Measured 

in Center Distance 


Inches 143 deg. Full-length Tooth 20 deg. Stub Tooth 
0.0010 0.0019 0.0014 
0.0015 0.0029 0.0020 
0.0020 0.0038 0.0028 
0.0025 0.0048 0.0034 
0.0030 0.0058 0.0043 
0.0035 0.0068 0.0049 
0.0040 0.0077 0.0057 
0.0045 0.0087 0.0062 
0.0050 0.0097 0.0070 
0.0060 0.0116 0.0082 
0.0070 0.0135 0.0096 
0.0080 0.0155 0.0110 
0.0090 0.0174 0.0124 
0.0100 0.0192 0.0136 
0.0110 0.0211 0.0150 
0.0120 0.0230 0.0164 
0.0130 0.0250 0.0178 
0.0140 0.0270 0.0192 
0.0150 0.0290 0.0200 
0.0160 0.0308 0.0220 


directly, and must be computed by means of the follow- 
ing formula, the results of which for convenience are 
given in Table IX. 
b= 2 tane X ¢ 
backlash in in. 
difference between standard and meas- 
ured center distance. 
pressure angle of the teeth. 
For example, assume that we want to determine the 
backlash between two gears of 14 and 28 teeth, 144 deg. 
pressure angle. Suppose the indicator needle shows 


in which b = 
G6 == 


= 


0.0155 in. movement, then the backlash would be: 
2 tan 144 deg. & 0.0155 — 0.51724 
< 0.0155 = 0.008 in. backlash. 
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The amount of backlash to allow is governed by sev- 
eral conditions, three of the most important of 
which are: 

(1) Accuracy of the gears 
(2) Diametral pitch 
(3) Nature of load 

It is evident that sufficient backlash must be pro- 
vided so that the gears will operate freely. If the teeth 
are unevenly spaced, eccentric, or imperfect as to in- 
volute shape, then sufficient backlash must be provided 
to take care of these inaccuracies. 

As a general rule, the amount of backlash allowed 
is based on the diametral pitch of the gear tooth more 
than any one other factor, although the others men- 
tioned must also be considered. The coarser the pitch, 
the greater the amount of backlash allowed. Several 
formulas have been suggested for obtaining the neces- 
sary backlash, but it is evident that, since the accuracy 
of the gears and other requirements determine the 
amount to allow, a formula which will cover all condi- 


TABLE X AVERAGE BACKLASH FOR ACCURATELY 
CUT SPUR GEARS 


Diametral Pitch Backlash in Inches 


2 0.012 to0.015 
3 0.010 to0.012 
4 0.008 to0.010 
5 0.008 to0.009 
6 0.006 to0.008 
7 0.006 to0.007 
8 0.005 to0.006 
9-10 0.0045 to 0.005 
11-16 0.004 to0.0045 


1-20 0.0035 to 0.C04 


tions is impracticable. For standard gearing, cut t9 
commercial standards of accuracy, the values listed in 
Table X are sometimes used. For gears which are 
casehardened, greater allowances than those listed in 
the table are generally necessary. 

If the load on the teeth is constant, backlash has no 
direct affect on the strength of the tooth, unless an 
excessive amount is allowed, as previously mentioned. 
On the other hand, when the load is not constant or 
when reversal of motion is necessary, the amount of 
backlash should be kept to the minimum amount which 
will permit freedom of rotation. The use of helical 
timer gears on an automobile engine is a case in point, 
where the minimum amount of backlash should be al- 
lowed because of the irregularity in load. In this case, 
however, the amount of backlash is reduced to the 
minimum, not so much to increase the strength, as to 
make the gears run as quietly as possible. For a 9-pitch 
gear, the backlash is generally held to about 0.002 inch. 





Patents and Trade Marks 


Receipts of patent and trade mark applications during 
the past two years have been the greatest in the history 
of the patent office of the Department of the Interior. 

The number of applications received has averaged 
9,000 patent and trade marks per month. A year ago 
the technical divisions of the patent office were from 
ten to fifteen months in arrears in handling these 
applications. Today not one of the 500 technical 
examiners in the 49 divisions is more than ten months 
behind in examining the applications. 

Keeping up with the tremendous inflow of applica- 
tions has been accomplished by revolutionizing the 
methods employed in ten clerical divisions of the patent 
office of the United States. 
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Testing Definitions 


A tentative standard proposed at the 26th annual 
meeting of the American Society for Testing Materials, 
held at Atlantic City, June 25 to 29, 1923, concerns 
methods for the verification of testing machines. The 
definitions, as in the case of those for terms relating 
to methods of testing, have not been adopted by the 
Society and are published for the purpose of eliciting 
criticism and suggestions. 

The definitions are: 

Testing Machine—A mechanical device for applying a 


load (force) to a specimen. 
Error—In the case of a testing machine, the value ob- 


tained by subtracting the correct value of the quantity 
measured (usually load) from the indicated value as given 
by the testing machine. 

Note—The error may be positive or negative. 

Percentage of Error—In the case of a testing machine, 
the ratio, expressed in per cent, of the error to the correct 
value of the quantity measured. 

Correction—In the case of a testing machine, the value 
obtained by subtracting the indicated value from the cor- 
rect value of the quantity measured. 

Note—tThe correction has the same magnitude as the error but 
the opposite sign. It is recommended that, except for special 
cases, no corrections be used on machines tested and found to 
have errors within the tolerances given in these methods. 

Tolerance—In the case of a testing machine, the maxi- 
mum allowable error in the value of the quantity indicated. 


Notrp—It is convenient to express tolerance in terms of percent- 
age of error. The numerical value of the tolerance for a testing 
machine is so stated hereafter in these methods. 

The word “accurate” applied to a testing machine 
shall be used without numerical values. The word 
“error” shall be used with numerical values. For 
example: “An accurate testing machine was used for 
the investigation”; but “The error of the testing ma- 
chine at a load of 30,000 lb. was 15 Ib.” A testing 
machine is said to be accurate if the indicated load 
is within the specified tolerance of the actual load. 
The accuracy of a testing machine should not be con- 
fused with sensitiveness. 

Loading Range—In the case of a testing machine, 
the range of indicated loads for which the testing 
machine gives results within the specified tolerances. 
The loading range shall not include loads either greater 
than the largest load or less than the smallest load 
applied in verifying the testing machine. 


How TESTING MACHINES SHOULD BE CHE°KED 


Wherever practicable, testing machines shall be ver- 
ified by direct methods, that is, by applying standard 
weights directly to the weighing mechanism of the 
testing machine, or by the use of standardized proving 
levers in connection with standard weights. The test 
loads selected shall be applied in both ascending and 
descending order, and the indications for both the 
ascending series and the descending series of loads 
shall be considered in the application of tolerances. 

For any loading range, the testing machine shall be 
verified by at least four test loads. Special recom- 
mendations for the test loads were made in the report. 

All testing machines that measure load shall conform 
to the following tolerances: 

New Machines—The error for loads in the loading 
range shall not exceed +1.0 per cent for new machines 
or for those which have had any of the knife edges in 
the weighing mechanism repaired or renewed. 

Used Machines—The error for loads in the loading 
range shall not exceed +1.5 per cent. 

The indicated load of a testing machine shall not be 
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corrected either by computation or by the use of a 
calibration diagram to obtain values within the re- 
quired tolerance. 

It is recommended that testing machines, when in 
constant use, be verified at intervals of six months and, 
when used intermittently, at intervals of two or three 
days. Testing shall, however, be verified immediately 
after making repairs or adjustments of the weighing 
mechanism, and whenever there is reason to doubt the 
accuracy of the results, without regard to the time 
interval since the last verification. 

A clear and complete report shall be prepared of 
each verification of a testing machine. This report 
shall contain all data necessary to verify the accuracy 
of the report, and shall be filed for future reference. 
This report shail state clearly the method of verifica- 
tion used. 

A certificate giving the maker’s serial number and a 
brief description of the testing machine, the maker’s 
name, the date of verification and the loading range, 
shall be signed by the person responsible for the main- 
tenance of the testing machine, and this certificate shall 
be posted in plain view of a person operating the test- 
ing machine. 








Book Reviews 





The Design of Steam Boilers and Pressure Vessels. 
By George B. Haven and George W. Swett. Pub- 
lished by John Wiley & Sons, Inc., 432 Fourth Ave., 
New York, N. Y. Cloth binding, 435 pages, 6x9 in., 
price $4. 

The authors of this textbook on boiler design are 
members of the faculty of the Massachusetts Institute 
of Technology. Mr. Haven is professor, and Mr. Swett 
associate professor, of machine design at that institu- 
tion. The book offers nothing particularly novel in the 
field of boiler design, the aim of the authors apparently 
being rather to rationalize the present standard prac- 
tices and base the work on sound engineering reasoning. 
The use of empirical data in the design of pressure 
vessels is common procedure at present and this book 
attempts to present rational methods for arriving at the 
results already obtained by empirical methods. It is, 
therefore, a forward step in this important art and of 
especial interest to the student and engineer. 

After a general discussion of the factors governing 
the design of boilers and the materials used in their 
construction, the matter of stresses in various parts of 
pressure vessels is taken up in detail. This portion of 
the work has been done in a logical and analytical 
manner commensurate with its importance. 

Riveted joints next receive attention, and the chapters 
on riveting and the efficiency of joints contain a great 
mass of important information, logically and clearly 
presented. A feature of the work is the continual 
attention paid to the factor of safety in the matter of 
design. Tubes, sheets, flues, grates and settings are 
all covered well and the present state of the art as 
regards staying and mountings is well presented. 

The text is well illustrated and numerous tables of 
various design factors are included. Among these the 
tables of pitch and efficiency values for various riveted 
joints should be particularly noted. The latter chapters 
contain examples of the design of several types of boilers 
and other pressure vessels. All of the examples have 
been worked out in detail. 
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Building Motor Trucks in a Southern 
California Shop 


By FRED H. COLVIN 


Editor, 


American Machinist 





A modern shop building in an ideal location—Electric furnaces 
and good foundry equipment—Modern machinery and pro- 
gressive shop methods—Careful inspection of parts 





tion on the Pacific Coast make the problem of 

transportation a very live one in every particular, 
and the use of motor trucks for both long and short 
hauls is imperative. In order to meet the local 
demand, the Moreland Truck Co. began some years ago 
to assemble trucks in Los Angeles, Calif., for local use. 
These trucks proved so popular that the shop in Los 
Angeles became too small to accommodate the increas- 
ing business, and about three years ago the Moreland 
Co. moved to Burbank, a suburb about ten miles out 
of Los Angeles, and erected a modern factory of its 
own. This increased the machine-shop capacity, and 
instead of buying all its units, it is now manufacturing 
transmission and other essential parts in its own shop. 
The location in the San Fernando valley is a location 
which has many advantages and gives ideal working 
conditions practically all the year round. 

Although the foundry is comparatively small, it has 
two electric furnaces, one of 2-ton capacity for steel, 
and the other with a capacity of 1,000 lb. for use in 
making gray-iron castings. The large furnace takes 


[i LONG distances between centers of popula- 


about 4,000 amperes at 110 volts. 
There are five sizes of Moreland trucks, ranging from 








1- to 5-ton. Frames and bodies are fabricated in the 
plant to meet the demand of local conditions, and each 
unit in the whole truck is carefully inspected before 
final assembling. ‘The output is about 30 trucks per 
month. z 

Some idea of the extent of the machine shop and its 
equipment can be had from Fig. 1. This view shows a 
Potter & Johnston manufacturing milling-machine in 
the foreground, as well as a number of other modern 
machine tools, the equipment being noticeably good as 
a whole. 

A corner of the foundry is shown in Fig. 2, the 
molds for the brake drum being prominent at the 
extreme left. Fig. 3 shows the 2-ton electric furnace in 
its normal position. The gear segment and rack used 
in tilting it for pouring may be seen at the bottom, 
while the large carbon electrodes are shown at the top. 

A corner of the gear-cutting department is shown 
in Fig. 4, in which appears two of the battery of 
Fellows gear shapers at work on clutch and transmis- 
sion work. A section of the radiator department is 
seen in Fig. 5, with the testing tank at the left. The 
radiator is built up from six units so that radiator leaks 
can usually be localized and a new section put in place 





FIG. 1—GENERAL VIEW OF MACHINE SHOP 
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FTG. 4—IN THE GEAR CUTTING DEPART- 


CORNER OF FOUNDRY. FIG. 3—THE LARGE ELECTRIC FURNACE, 
INSPECTION DEPARTMENT 


MENT. FIG. §5—BUILDING THE RADIATORS. FIG. 6—THE 
FIG. 7—ASSEMBLING FRONT AND REAR AXLES 
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in a very short time. This construction helps to keep 
the motor out of service as little as possible while 
repairs are being made to the radiator. 

The inspection previously referred to extends to 
every part of the truck. Fig. 6 shows part of the in- 
spection department, the parts shown being built in the 
Moreland plant. The same care, however, extends to 
parts purchased outside, so that every reasonable 
precaution can be taken against either defective mate- 
rial or workmanship. 

Fig. 7 shows a portion of the assembling department, 
and also gives an idea of the very modern construction 
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of the shop itself. As can be seen, there is a large 
proportion of window area in the walls, which are of 
concrete. 

This view also shows the type of stand used for 
assembling both front and rear axles. These stands 
in reality consist of two substantial wooden horses 
connected by a long tray with a bin in the center. 
This not only makes a very rigid construction, but 
affords an excellent place for the small parts used in 
assembling. The whole plant is modern in every way, 
and careful attention is paid to the practice of modern 
methods. 
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The Oiler 


By GEORGE WALTER 

In Charge of Maintenance Dept., Millholland Machine Co. 

HE machine shop oiler as a rule seems to consider 

his the most thankless of all tasks. Day after day 
he goes through the humdrum routine of oiling shafts 
and shafts, doing the same work over and over again 
and getting nowhere. Yet an oiler who will take an 
interest in his work, put it on a systematic basis and 
make an effort to do something besides just oil, may 
find himself among the most valuable men in the shop. 

The day of the old-fashioned repair gang is rapidly 
coming to a close. The watchword of the present-day 
maintenance department is “prevent” and not “repair.” 
A bearing burned for want of oil is no longer easily 
explained. The old’ excuse of, “There was a crack in 
the reservoir,” is no longer accepted. The reply is 
apt to be, “It should have been reported when first 
discovered.” 

Still, machinery and equipment will wear and because 
of this, provisions have been made for taking up the 
wear. Of course this adjustment can be made after 
the repair job has been completed, but if it had been 
made before, might not a repair job have been un- 
necessary? Who is in a better position to know when 
this excessive wear is taking effect, than the oiler? 

The trouble with the average oiler seems to be his 
haphazard way of doing things. On Monday he starts 
in the week trying to oil the entire shop in a day. He 
rushes through his work noticing nothing, save that he 
has filled all the bearings. The remainder of the week 
he dabs here and there trying to seem busy when the 
boss is around. Bearings requiring hard oil need 
attention only once every few weeks. Yet they are 
neglected because the oiler forgets just when he looked 
at them last. He decides that they are running all 
right and that he can let them go for another week. 
Oiling at best is a disagreeable task, and it is far from 
hard to put off such things until another day. 

Once a week is about as often as an ordinary oil 
bearing needs attention, as present-day manufacturers 
build them with that point in view. It is therefore 
obvious that the oiler who rushes through his work 
on Monday has little to do the remainder of the week. 
He gets his disagreeable work over with as soon as 
possible, and then puts in time until] Saturday noon. 
I used to do it myself. 

I have found it the best policy, where the oiler will 
not do it upon his own initiative, to outline a system 
of oiling which will extend over the entire week, not 
only insuring that the work is done with thoroughness, 
but giving the oiler an opportunity for inspecting the 
shafting and parts at the same time. 


First the shop should be divided into sections, and 
certain sections set aside for attention on certain days. 
These sections may be laid off in conjunction with the 
line shafts, as in Fig. 1. It will be noted that the 
sections are not grouped, but scattered. Thus every 
morning the oiler travels the entire length of the shop 
while doing his work. Should anything run hot unex- 
pectedly, he is apt to come close enough to it for his 
attention to be attracted. 

No routine oiling is done on Saturday. It is a half 
day in most shops, and a good time for looking after 





























Section | Section 2 
Turret Lathes Screw Machines 
Monday Wednesday 
Section 3 Section 4 
Enaine Lathes Lo-Swing Lathes 
Thursday Tuesday 
Section 5 Section © 
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_ Section 1§ Section 16 
Milling Machines Planers 
Friday Tuesday 
Section 17 Section 18 
Planer-Type Milling Machines Planers 
Monday Thursday 














FIG. 1—PLAN OF SHOP, WITH OILING SCHEDULE 
chain belts, filling grinding wheel bearings, filling cups 
with hard grease, and the like. It is a good plan to have 
a drawing made in the drafting room after the system 
has been worked out for the individual shop. This 
drawing should then be posted over the oiler’s bench 
where it will attract his attention every morning. An- 
other copy should be given to the millwright or the 
maintenance engineer, for the purpose of checking up. 
A second drawing should then be made as a sched- 
ule, such as shown in Fig. 2. This schedule outlines 
the work to be done each day; and blank spaces may 
be left where check marks may be made by the oiler, 
indicating that the oiling was actually done and not 
just supposed to have been done. Thus each day the 
oiler has his work planned out before him. If trouble 
appears unexpectedly he can refer to his charts and 
see just when the equipment in question had last atten- 
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tion. If the check-off system is used it will not be 
necessary for the millwright or the maintenance engi- 
neer to quiz the oiler as to when certain equipment 
was last oiled. It is easy for an oiler to stretch a point 
when he knows that no one can gainsay him. 

The third item in the system is a daily report from 
the oiler, which should be made out in triplicate. One 
copy goes to the maintenance engineer, one to the mill- 





OILER’S DAILY WORK CHART 
Monday 
Sections 1- 6-17 
Tuesday 
Sections 4-7-—16 
Wednesday 
Sections 2-5-12 
Thursday 
Sections 3-13-18 
Friday 
Sections 6-11-14-15 
Saturday 
Chain Belts, Tool Grinder Bearings, Grease Cups, Etc. 











FIG. 2—SCHEDULE OF OILER’S WORK 


wright and one to the oiler himself. Forms for this 
report may be made out after the plan shown in Fig. 3. 
It takes Simon Pure nerve for an oiler to make out 
this sort of a daily report when the work has not 
actually been done. Of course there may be some who 
would, but I do not believe that the American work- 
man has quite reached that level. 

With this system in force I have found that the 
oiling has been done in less time and much more thor- 
oughly. Under it the oiler will generally find his work 
done at noon. During the remainder of the day he 
may be pressed into service helping the machine re- 
pairman or the millwright, and incidentally learn a 
trade. It should be remembered at all times, however, 
that his business is to oil, and his oiling should not 
be neglected under any circumstances. To put off 
today’s oiling until tomorrow so as to use the oiler as 





OILER’S DAILY REPORT SHEET 
Jar. 30, /923. 
Oiled sections # -7-46 sininapeens 
Remarks: 
Friction pulley on countershaft Nell Machine showing 
wear Car be taken up by adjustment. 
Other equipment OK. _ 
J Willams 
Oiler 











FIG. 3—DAILY REPORT TURNED IN BY OILER 
a millwright’s helper is too apt to be the beginning of 
the put-off habit. 

Oiling should never be done in a hurry. This practice 
results in not only carelessness but waste, with bear- 
ings overflowing at one end of the shop and running 
dry at the other. The oiler should take his time with- 
out loafing. He should while oiling note carefully 
the running condition of the shop’s equipment. If a 
pulley or shaft is showing wear he should make a note 
of the fact at once. 

Thus may shut-downs be avoided. This system rep- 
resents preventative maintenance, the kind of main- 
tenance that every maintenance engineer should try 
to put into effect in his shop, and the kind of 


maintenance the present-day employer is looking for. 
It is needless to say that this employer is not in any 
measure as much interested in a repair job well done, 
as he is in a repair job prevented. 


MACHINIST 








Vol. 59, No. 8 


Opportunities in India 
By R. J. Nott 


OME notes, made on the eve of leaving this country 

and resulting from four months’ study of the Ameri- 
can machine shop and American machine tools may be 
of interest, and coming from a foreign engineer, as 
they do, may give a different viewpoint on trade in the 
Far East. 

I find the American machine tool frequently more suit- 
able in type and construction than those we now have 
in India, but at the same time, I find America going 
into foreign markets as a dilettante, talking about its 
desirability from the comfortable chair of a vividly 
living home market that has kept pace with America’s 
mighty general progress. I find the machine tool manu- 
facturer talking of highly competitive trade and small 
profits; yet I see little men in the Middle West going 
into it on a dozen-hands basis that would spell suicide 
in a month in Europe. 

One day the American machinery man will find that 
to keep in the game at al] he must export. Nout by 
selling to an export house in New York and forgetting 
the matter, but selling in the characteristic American 
fashion that has cultivated a great foreign field for 
other products, selling with organization and service. 
All over the world these are features that distinguish 
successful American business. 


COMMERCIAL INDIA NO LONGER PROVINCIAL 


When that day arrives, he will find in his survey of 
the world that India has, commercially, become Indian 
and is no longer controlled from Europe. India has 
more than three times the population of Japan. Its 
sanest national leaders believe that it is on the verge 
of such a rush of modernization as Japan never knew, 
and this rush, like Japan’s, may be less than a genera- 
tion long. 

Is the American machine tool trade going to wait and 
spend that generation in educating South Asia in its 
product—in sowing at harvest time, or will it start 
getting and giving the necessary knowledge now? One 
does not learn how to handle a specialized Eastern 
market in five minutes, neither does that market quickly 
learn how to utilize you for its progress. I am aware 
that some firms have in recent years sent men to India 
to report; men born and bred in Middle West and New 
England industrial areas, educated in local business 
methods and habits of thought. They might have saved 
their money. Most of these worthy gentlemen, working 
on the western experience they should have pitched over- 
board in the Suez Canal, spent their time nursing people 
unable to influence a single rupee of capital expense. 
Some of them now back home have even yet not dis- 
covered their mistake. 


ACTUAL PARTICIPATION NECESSARY 


Don’t send for reports. Get in the business and have 
relations with those who have been in it a lifetime. 

The experiences of actual participation will be an 
excellent training for continued and growing business. 

You will learn far more of trade in the East in five 
years by controlling it than by helping a man however 
clever and earnest, to five months of joy-touring. I 
want to see American machine tools and American sales 
engineering methods in India for educational reasons, 
and I hope to live to hear of India-made machinery in 
Far Eastern markets, with American help or without it. 
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Industrial Cost Accounting for Executives 


By PAUL M. ATKINS 





Article twenty takes up earned and unearned burdens— Ascer- 
taining the earned burden— Methods of disposing of the un- 
earned burden — The problem of the seasonal industry 





the expenses of the various auxiliary manufacturing 

departments together with a certain portion of the 
expenses of the administration departments could be 
added to the expenses of the direct manufacturing 
departments to form what was termed departmental 
burdens and also how the whole was summarized in 
the general ledger in what was called a manufacturing 
burden account. It was stated in addition that the 
process was the first of two steps in the distribution of 
the expenses to the product. 


[: WAS pointed out in the preceding article how 


Let us assume that this quantity is the normal output 
for two small factories of the same size both belonging 
to the same company but in different parts of the 
country. Let us assume also that a period of depres- 
sion comes and the business falls off to one-half its 
former amount and as a result it is decided to close 
one factorv and operate the other at ful] time. It would 
be expected that the costs of operation of the active 
factory would continue about the same, though probably 
they would fall slightly due to decreasing prices of 
material and probably also 
of labor. The latter aspect 





No definition was given of 





the term “burden” and noth- 
ing was said concerning its 
nature or the methods of 
dealing with the subject 
and it now becomes our task 
to deal with the question 
which was thus left open. 
Burden, as the term is 
used here, is the total ex- 
pense of operating the busi- 
ness looked at as the load 
which the business must 
carry either as a part of the 
cost of making the product 
or in some other way. Ex- 
penses are the cost of oper- entry. 
ating the several depart- 


other way. 








URDEN is the total expense of operating 
the business looked at as the load which 
the business must carry either as a part of || let us assume that the costs 
the cost of making the product or in some 


Essentially the burden caused by the idle 
factory is a measure of the cost of unutilized 
plant capacity and is a loss to the business,a | 
loss which, it is true, may be more than offset 
by the profits made from the goods turned out | 
duiing a period, but a loss nevertheless. | 

Under most conditions the best method of 
treating the unearned burden is like any other | . 
loss and to charge it directly to the profit and | thought will make it clear 
loss account by means of a general journal 


of the question does not 
concern us here and to sim- 
plify the example somewhat 


| run along as before and we 
| have $50,000 of direct costs 
and $50,000 of burden for 
50,000 units of product. 
There is no question about 
the appropriateness of this 
figure. 

But what about the non- 
operating factory? A little 


that the fixed charges con- 
tinue to run there and that 
if even if all the workers are 











ments of the concern, and 
hence we may say that bur- 
den and expenses ure two names of the same thing looked 
at from opposite sides. From some aspects the differen- 
tiation seems needlessly complicated, but it is often very 
convenient to be able to discuss the topic and to 
indicate by a word just the standpoint taken at the 
moment. The utility of this differentiation will be more 
apparent as the discussion proceeds. 

Down to the present it has appeared as though all 
the expenses—all the burden as we shall term the 
amount from now on—were to be apportioned to the 
product. At first glance the apportionment seems to 
be the perfectly natural and appropriate, in fact only, 
thing to do with it. If the burden for a period is a 
certain sum and the output for the same period is 
a certain quantity, then the burden should be added 
to the direct costs to find the total costs of the goods 
turned in the time involved. To take a concrete ex- 
ample, if the direct costs are $100,000 and the total 
burden is $100,000, then the total cost should be con- 
sidered as $200,000, and if 100,000 units are turned 
out the unit cost should be $2 a piece. 
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laid off, it will be necessary 
to retain a watchman and 
someone to look after the machinery to keep it from 
being too badly damaged by neglect. Let us say that 
all the charges amount to $10,000. Can it be truly 
said that the $10,000 is a part of the cost of producing 
the units made by the factory which is running? If we 
are to be logical and follow out the rule laid down in 
the article discussing the distribution of expenses—to 
allocate expenses according to the service rendered— 
then it would not be proper to allocate to the product 
any of the $10,000 for it represents the cost of no 
service to the goods. At the same time, however, it is 
part of the expense of running the production end of 
the business and as such forms a part of the total 
burden, which, it was suggested above, it would seem 
necessary to allocate to the product. 

It should be evident from what has been said that it 
is not always appropriate to charge to the output al! 
of the burden incurred by the factory while that output 
was in process of fabrication. It is proper, rather to 
apportion to it only such portion of the burden as rep- 
resents a fair measure of the value of the service 
rendered to the product by the several departments 
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during production. In the instance in hand this is 
evidently the portion of the burden incurred by the 
operating factory. 

The question then arises as to the nature of the 
burden caused by the idle factory. If it is not a cost 
of production and is not to be charged to the output, 
what is it and what shall be done with it? Essentially 
it is a measure of the cost of unutilized plant capacity 
and is a loss to the business, a loss which, it is true, 
may more than be offset by the profits made from the 
goods turned out during the period, but a loss never- 
theless. To charge it to the goods means an incorrect 
cost for them and the results of incorrect costs are 
always unfortunate. 


THE EFFECTS OF THE INCLUSION OF UNEARNED BURDEN 


In the first place, to include this portion of burden 
would mean that the unit costs would increase over and 
above what they should be and the more business falls 
off the higher the unit cost. When goods are placed 
in the inventory at cost or at an estimated price based 
on actual cost, the result would be to inflate the in- 
ventory by the amount of the “unearned” burden as 
the part of the burden not properly chargeable to the 
product is commonly called. It is well recognized that 
inventories need careful watching during a time of fall- 
ing business in order to prevent them from becoming 
valued at too high rate and so bring about an apparent 
profit when really none exists. Yet to include the 
unearned burden would result in just the thing that the 
wise manager is most anxious to avoid. 

It should be remembered that emphasis has been laid 
on the use of the cost records as a means of executive 
control of the business. To be of any worth for such 
a purpose it is quite essential that they be correct. 
One of the reasons why executives have often refused 
to use their cost figures and have finally relieved them- 
selves of the entire cost system is due to its failure 
at just this point. They know perfectly well that 
when business is falling off and the cost of materials 
which they purchase is decreasing their own costs of 
production ought to decrease, or at least, ought not to 
increase. As was pointed out above, unit costs of the 
product increase when the unearned burden is included. 
After trying to find the inefficiencies in his business 
that could bring about such a state of affairs and not 
finding enough to account for such an increase—and in 
general, efficiency increases as business falls off for 
only the better workers are retained—it is not strange 
that the manager is inclined to reject a system which 
provides him with such misleading data. 


DISPOSING OF THE UNEARNED BURDEN 


In general, there are three different ways of dispos- 
ing of the unearned burden after it has been ascer- 
tained. The first was developed by Mr. A. H. Church, 
one of the pioneers in modern cost-accounting to whom 
many important contributions in the field are due. This 
method was to determine an earned burden rate—as 
the part of the burden properly applicable to the prod- 
uct is commonly called—and after the earned burden 
had been applied to the product by the rate, to apply the 
unearned burden by means of a supplementary rate as 
he called it. 

In this way he avoided the second important diffi- 
culty which was described above, for the unit cost 
could easily be prepared in such a way as to show the 
part made up by the supplementary rate. The manager 
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who was familiar with the development of the unit costs 
would not be deceived but would even be helped by 
seeing how much the cost of unused plant capacity 
was per unit of product. The method, however, com- 
pletely ignores the first difficulty—the inflation of the 
inventory and hence it is seldom used at the present 
time having been superseded by other methods which 
deal with the problem in a more satisfactory fashion. 
All due credit should be given to Mr. Church, however, 
for the attention which he has given the problem of 
measured burden and for laying a foundation on which 
others have built. 

The second method is to treat the unearned burden 
like any other loss and charge it directly to the profit 
and loss account by means of a general journal entry. 
Under most conditions this method is the best way to 
handle the matter for it shows the measured burden 
in its true light—a loss which the business as a whole 
must bear and not a part of the cost of production. It 
is a figure of the greatest interest to the executive 
for it tells him how much loss the business is sustain- 
ing through the unused capacity of the plant. With 
this information on hand together with his unit costs, 
the progressive business manager is in a position to 
base his action on sound judgment. It is quite possible 
that the wise course to take is to lower prices so as to 
get a larger volume of production and so permit the 
burden to be absorbed or carried and hence eliminate 
the loss even though the margin of profit on each unit 
made and sold is reduced. It is reasonable under some 
circumstances to increase the selling expense in order 
to increase the amount of business and, of course, some- 
times the only thing to do is to accept the loss which 
the unearned burden entails. In any event, however, 
the manager’s decision will be made in the light of the 
essential facts and not in the darkness of ignorance of 
the cause of his losses, : 


DETERMINING THE UNEARNED BURDEN 


There is one special set of conditions whose effect 
on the problem of unearned burden must be considered 
for it alters somewhat the latter’s disposition. Before 
this phase of the problem can be discussed adequately 
it is necessary to take up the matter of ascertaining 
the amount of the unearned burden. The simplest 
method is to find out how much the earned burden is 
and deduct it from the total burden. The remainder 
is the unearned burden. Such a reply to the questio. 
does not really answer it but simply pushes off a step. 
Hence we must turn our attention to the problem of 
calculating the earned burden. The next two articles 
will be devoted to the subject so only a brief, general 
summary is given in the following paragraphs: 

It will be remembered that, as was stated in the illus- 
tration given above, the cost of operating the active 
factory was said to be the proper amount of burden to 
be charged to the product. In other more general terms 
it may be stated therefore that the cost of operating a 
factory turning out a normal quantity of goods may be 
considered as the burden which should be allocated to 
that product as earned burden. The proper way to 
establish an earned burden rate is to ascertain the ratio 
of normal expenses to normal production. The result 
is a ratio which can be applied to all orders going 
through the factory at all times whether conditions are 
normal or sub-normal. 

The significance of the above is that all work will be 
charged at the same rate for the same service whether 

















August 23, 1923 


business is brisk or dull. The only cause for a differ- 
ence in the burden charge to an order would be the 
variation in the amount of service which it receives, a 
result which is both theoretically and practically correct. 

The basis for working out any burden rate is the 
measure of the plant capacity by the manufacturing 
standards department. From the standards set by the 
department it is possible to determine what may be 
called a normal schedule of production. It will some- 
times happen that the normal schedule will be the 
actual schedule for each period—it should be the aim of 
the managers to make it so—but it will often be impos- 
sible to accomplish this, so that the actual schedule 
used in making up the master schedule and in planning 
and scheduling production may not coincide with the 
same schedule employed in the preparation of burden 
rates. 

On the basis of a normal production schedule, a 
normal expense schedule should be prepared and from 
the latter it is easy to obtain normal total and depart- 
mental burdens. The next step is to calculate the 


normal departmental burden to the normal production - 


and this ratio is the burden rate. 


THE PROBLEM OF THE SEASONAL INDUSTRY 


If a business is of the kind which is not subject to 
any marked seasonal fluctuations, it is evident that the 
flow of production may be taken as relatively constant 
and not variable from month to month. Under such 
conditions, if the burden is not earned with any period 
it is a loss which cannot be regained later though it 
may, of course, be offset by subsequent profits. In the 
case of seasonal industries, however, the problem takes 
a somewhat different aspect. The normal schedule 
should be worked out on the basis of an entire year 
and hence the actual output will correspond to the 
scheduled output for only brief periods when the sched- 
ule is reduced to a weekly basis. The result is that 
when the burden rate is applied to the orders going 
through the factory the burden will be under-earned 
during the slack periods and over-earned during the 
busy season. 

Under such conditions it is evident that the under- 
earned burden during slack times is different from the 
unearned burden, for it is something that must be ex- 
pected from the nature of the business, unfortunate as 
it may be. Hence, it does not represent a loss to the 
concern if it is essential for the satisfactory operation 
of the business for the concern to have a plant capacity 
which cannot be fully utilized at all seasons of the year. 
The proper way to handle the matter seems rather to 
debit the under-earned burden to a burden variation 
account and to credit the same account with the over- 
earned burden during the busy season. If expenses 
have not exceeded the scheduled amount and the entire 
cycle of periods is really normal then tl,ere will be no 
balance left in the account for the over-earned and 
under-earned burden will cancel each other for the fiscal 
period. If the year proves to be abnormal and a bal- 
ance is left in the account at the end it should then be 
closed into profit and loss. 

There is one more point which deserves attention. 
It will probably have occurred to some readers that 
there may well be another source of the measured 
burden in actual practice in addition to the loss accruing 
from unused plant capacity. Let us take the case for 
a moment, of a business which is entirely normal, where 
the plant capacity is being fully employed, but not 
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more, and hence the conditions are such that it might 
be assumed that all the burden would be earned or 
applied to the product. It is quite possible, however, 
that there would be some unearned burden still and 
investigation would probably show the cause to be an 
excess of actual over the scheduled normal expenses. 
Part of the excess might be due to an increase in mate- 
rial or labor costs over the estimates used in preparing 
and a part to inefficient operation of the business. 

It is quite easy to separate the unearned burden into 
two accounts, one representing the actual net loss due 
to unused plant capacity and the other to the excess of 
actual over scheduled expenses. The actual expenses 
may be compared with the scheduled and the excess of 
the former over the latter indicates the inefficiency of 
operation. The difference between the earned burden 
and the scheduled burden indicates that portion of 
unearned burden which is due entirely to unused manu- 
facturing facilities. It will usually be found, if the 
burden rates have been properly worked out, that the 
latter amount is by far the larger part of the unearned 
burden. 

It needs also to be pointed out that the actual loss is 
represented by the unearned burden and not any amount 
in excess of it. The actual expenses are noticeably 
less during a dull period and as the debit to the manu- 
facturing burden account is made from their summation 
and not from the normal scheduled expenses, it is 
evident that the account represents the facts of the case 
as well as may be done under the circumstances. 

Space has permitted the presentation of only a few 
of the more salient features connected with burden both 
earned and unearned. It is a topic of fundamental 
importance to the executive for if he does not thor- 
oughly understand it, he is in no position to utilize 
to the best advantage the information which his cost 
records contain for him. The summation of the burden 
also marks an important stage in the allocation of the 
proper share of the cost of operating the business to 
each unit of product which passes through the factory. 
The next two articles will be given over to a discussion 
of various methods of accomplishing this final dis- 
tribution. 


——___—__ 


Welding Pipe 


In an article concerning the welding of pipe, pub- 
lished in the Journal of the American Welding Society, 
the following statements are made by J. A. Osborne, 
Chief Electrical Engineer of the American Car and 
Foundry Co.: 

“On our work, the requirements are that stand- 
ard pipe must be welded to extra-heavy, and extra-heavy 
pipe must be welded to double-extra heavy. Also, it is 
necessary to weld double-X pipe. In welding two 
samples of pipe, one extra-heavy and the other double-X, 
difficulty was experienced in producing a satisfactory 
weld, due to the fact that the lighter pipe would heat 
up and melt before the heavier attained the proper 
heat. 

“We resorted to the expedient of clamping the end 
of the heavier pipe between the jaws and applying the 
current long enough to bring the pipe to a bright red 
heat. The two ends were then moved and clamped 
between the welder jaws in the usual manner, and a 
perfect weld was formed without damage to the lighter 


pipe.” 
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Checking Outline for Tool 


Drawings 
By HERBERT W. CABLE 


HE value of a suggestive outline for checking draw- 

ings cannot be overestimated. While every draft- 
ing room might have an outline suited to its own pecu- 
liar needs, a general outline for any one line of work 
is applicable wherever the work is similar. 

Having had considerable experience in checking spe- 
cial tool drawings and designs, the outline below in 
the writer’s opinion covers the majority of points to 
be investigated in this class of work and is particularly 
applicable to tools for automobile production. 

An excellent way for using the outline is to have the 
titles and subtitles typed on a card, which is placed 
conveniently near the checker, so that a glance serves 
as a reminder of each point in its turn. A more elabo- 
rate and explanatory outline should be available for 
designers and detailers, calling their attention to the 
course of the checker’s investigation. The designer’s 
outline follows: 

CHECK DESIGN 


1—See that work can be easily loaded into fixture, not 
too close to moving machine parts and without unnecessary 
handling of fixture or jig. 

2—See that tool can be quickly operated with minimum 
number of clamps but with no complicated mechanism to 
require frequent repair; that there are no unnecessary 
loose pieces and that one wrench will fit all clamp nuts; 
and that clamps and adjustments are readily accessible. 

3—See that chips are easily disposed of, easily cleaned 
from locating points and will not interfere with or clog 
mechanism. 

4—See that all parts are of sufficient strength to with- 
stand any stress they may be subjected to, carefully con- 
sidering all possible stresses. 

5—See that all wearing points are hardened when prac- 
ticable and adjustment is provided when necessary. 

6—See that no strains will be set up while machining 
work or while clamping; that part is rigidly clamped and 
will always be clamped in the same position; and that 
means are provided for an accurate set up. 

7—See that tools can be readily assembled and disas- 
sembled without destroying accuracy. 

8—See that proper locating points are used and that 
tool is designed for the correct sequence of operations. 

9—See that all castings can be made with minimum 
number of cores, with no wide variation in metal sections; 
that they can be easily machined; that machining will not 
release strains which will cause warping; and that proper 
ribs are used for strength and rigidity. 

10—See that there is ample provision for lubrication. 

11—See that design is such that standard cutting tools 
can be used wherever practicable. 

12—See that tool will utilize full capacity of machine 
for which it is designed. 

CHECK SYSTEM 


1—Check stock list for reference numbers to assembly 
and details. See that sizes of standard parts are correct 
and the number required of each part is correct. 

2—See that tool numbers and drawing numbers are 
entered. 

3—See that all castings have correct pattern numbers. 

4—See that tool will be properly marked. 

5—See that titles are complete and correct. 


CHECK DIMENSIONS 


1—See that work is drawn to scale on assembly. 

2—See that work clears fixture at all points, 4-in. mini- 
mum clearance for rough surfaces, }-in. for finished 
surfaces. 


MACHINIST 


Vol. 59, No. 8 


3—See that quick change tools can be entered and re- 
moved within the limits of the machine. 

4—See that whole assembly has proper clearance of the 
machine. 

5—See that fixture fits machine and is within range of 
adjustment. 

6—See that all dimensions for an accurate assembly are 
given. 

7—See that all details are taken care of; that they are 
completely dimensioned; that they are to scale with as- 
sembly drawing, underlined when out of scale; that they 
correspond with each other regarding fits, etc., and that 
all fits, transferred holes, reaming, drilling, tapping, etc., 
are specified. 

8—See that all necessary finish marks are on castings 
cr forgings and on all views. 

9—See that proper material is specified. 

10—See that proper treatment is specified such as heat 
ireatment, nickel plate polish, etc. 

11—See that grinding marks are on all views of ground 
surfaces, lapping specified when required, and that centers 
for grinding are shown on round parts where possible. 

12—See that details can be easily machined to dimen- 
sions given. 

13—See that all projections, particularly on castings, are 
correct. 

A list of titles suggesting the points in the above 
outline may be arranged as follows for use by the 
checker: 





3—Pattern numbers 
4— Marking 
5—Titles 
DIMENSIONS 
1—Assembly scale 
2—Clearance of work 
3—Clearance of tools 
4—Clearance of machine 
5—Fit to machine 
6—Assembly dimensions 
7—Detail dimensions 
8—Finish 
9— Materials 
10—Heat treatment 
11—Grinding 
12—Ease of Machining 
13—Projections 


DESIGN 
1—Loading 
2—Speed 
3—Chips 
4—-Strength 
5—Wear 
6—Accuracy 
7—Assembly 
8—Locating 
9—Casting 

10—Lubrication 
11—Standard Tools 
12—Capacity 


SYSTEM 


1—Stock 
2—Tool numbers 











<> 


Heavy Spot Welding 

In the Journal of the American Welding Society, 
R. E. Wagner, Assistant Manufacturing Superintendent, 
Pittsfield Works, General Electric Co., says: “The weld- 
ing together of two pieces of 4-in. steel is considered as 
the maximum capacity of the heavy spot welder now in 
use on commercial work in our machine shop. When 
this weld is made 40,000 amperes are required and the 
current is applied for 7 seconds. There is a pressure 
on the electrodes of 20,000 Ib. The points of contact 
on these electrodes are ? in. in diameter. The electrodes 
are fitted with tapered caps that can easily be removed, 
and that are replaced after every five spots are made. 

“We grind the surface of the steel plate where it 
comes in contact with the electrode, but where the plate 
comes in contact with the other plate we do not remove 
the scale, as we have found in spot welding that, as a 
rule, a stronger joint is made when this scale is not 
removed. The scale raises the resistance at the point 
of welding contact, thereby giving greater assurance 
that the metal is at welding heat.” 
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Evolution of the Self-Opening Die 


By 0. S. MARSHALL 





Four stages of evolution — Early experiments 
with split dies— The Sellers bolt-threading 
machine — The modern self-opening diehead 





divided roughly into four stages, beginning with 

the development of machinery for threading bolts 
in which a single-piece, or “solid” die was mounted in a 
head provided with forward and reverse movements and 
a slide by means of which the work was held in position 
to be presented to the die. The second stage may be 
said to begin at that point where it was recognized that 
the time of “unscrewing” the threaded bolt from the die 
was a useless waste and efforts were commenced ta 


Ts HISTORY of the self-opening die may be 

















FIG. 1—THE SELLERS “BOLT AND NUT 
SCREWING MACHINE" 


provide a die in two sections, so that the parts could be 
separated to allow the immediate and unrestricted with- 
drawal of the finished work. 

The third stage includes the period of experimenta- 
tion with machines having two-piece, or sometimes 
three-piece, dies in which the duty of opening the die 
devolved upon the machine, while the fourth stage is 
that in which ‘he efforts of the designers were con- 
eentrated upon the development of a tool that should be 
self-contained and capable of exercising its functions 
independently of the machine upon which it was used, 
resulting in the modern se'f-opening ciehead. 

The first, or solid-die s’age need not be considered 
and we will take up our story with the appearance of 
the first of the machines having two-piece dies. Prior 
to 1894, the date of the first Hartness automatic die, 


there was but one such machine on the market, and that 
was the Sellers “Bolt and Nut Screwing Machine,” illus- 
trated in Fig. 1, a description of which venerable 
machine may be of interest. 

In this machine the die occupies the familiar position 
of the ordinary chuck on a lathe, suggesting the stages 
of development from lathe to bolt threader. Power is 
delivered to the spindle through the cone pulley on the 
left, on the shaft of which is keyed a pinion to drive 
the outer one of the two large gears on the main spindle. 
Just inside the first pinion and meshing with the inner 
one of the large gears is a similar, but somewhat larger 
pinion, not fastened to the driving shaft but free to 
rotate thereon and to slide endwise within restricted 
limits for a purpose presently to be described. 

The main spindle of the machine is composed of two 
sleeves, one within the other, each capable of rotation 
within definite limits but nei‘her having end movement. 
To the smaller or central sleeve is keyed the outer one 
of the large gears, while the inner gear is similarly 
keyed to the outside sleeve. To the inner or work end 
of the smaller sleeve is attached a die body having four 
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Fig.2 
FIG. 2—THE THOMAS SELF-OPENING DIE. FIG, 3— 
PHILLIPS’ LEVER-OPERATED DIE 


chamters or yockets for the chasers. To the same end 
of the cuter sleeve is attached a cam ring to actuate the 
chasers, closing or opening them as the rotative move- 
ment of the outer sleeve runs ahead or lags behind that 
of the inner one. ; 
The two pairs of gears (or gears and pinions) are of 
slightly different ratio, so calculated that with equal 
speed of pinions the inner gear, keyed to the outer sleeve 
of the spindle will rotate somewhat faster than its mate. 
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But it will be remembered that the inner pinion is not 
keyed to the driving shaft, therefore it is the outer pair 
that ordinarily does the driving and the inner pinion 
will lag behind its true relation to the driving shaft. 
The inner pinion is made with a conical friction sur- 
face upon the side next to the leg of the machine and a 
corresponding stationary friction member is a part of 
that leg. A weight holds these friction members to- 
gether so that as the composite spindle of the machine 
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FIG. 4—THE GOLDTHWAITE DIE. FIG. 5—AN EXAMPLE 


OF CAM-ACTUATED DIE 


revolves, the cam ring tends to lag behind the body of 
the die as far as the limitation of its independent 
rotative movement will allow; in which position the 
die is open. 

To close the die, the operator grasps the lever at his 
left and pushes it from him; a movement that over- 
comes the pull of the weight, disengages the pinion from 
the stationary friction-member and forces it into contact 
with the outer pinion. Now, running at equal speed 
with the outer pinion, the inner pinion, by virtue of its 
higher driving ratio, tends to drive the outside sleeve 
and with it the cam ring, ahead of the inner sleeve and 
die body as far as the limitation of the movement will 
allow, thus causing the chasers to close. 

The operating lever is held to the left by a latch, thus 
holding the loose pinion in frictional engagement with 
the outer one by the pressure of an adjustable spring. 
By reason of the different gear ratios, the inner pinion 
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4 CAM 


AND LEVER COMBINATION 


cannot continue to run at the same speed as the outer 
one, for the cam ring having reached its forward limit. 
the two sleeves of the main spindle must revolve as a 
unit and therefore the inner pinion must slip. The 
tendency is, however, to hold the outer sleeve in its 
advanced position and the chasers remain closed. 
When a piece of work is introduced into the die and 
has been threaded up to the predetermined length, the 
end strikes a movable stop within the spindle, dis- 
engages the latch and allows the weight to bring the 
inner pinion in contact with the stationary friction. 
The inner sleeve, and with it the body of the die, now 
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runs ahead of the cam ring and the chasers are opened. 

The opening is not instantaneous but is the resultant 
of the differential rate of rotation. It is positive, how- 
ever, and so long as the machine continues to revolve it 
must act without hesitation. The amount of opening 
may be regulated by the adjustment of certain stops 
on the gears, which stops determine the amount that 
one gear may run ahead of the other. 

The original of this machine is the invention of Wm. 
Sellers and was first patented in 1857. In 1859, he 
secured a re-issue and in 1871 was granted an extension. 
In 1874, Coleman Sellers designed an oiling system 
and added some parts to make the machine self-opening ; 
for the Wm. Sellers machine was originally manipulated 
by hand. It is the Coleman Sellers machine, patented 
in 1874, that we have described. 

Though the Sellers was the only practical machine on 
the market, there were many inventors working upon 
the problem and during the long period intervening be- 
tween the years 1874 and 1894, a number of patents 
were granted upon self-opening dies or upon machines 
involving the principle. A survey of the many inven- 
tions shows that they may roughly be classed in three 
groups, having respectively, cam-actuated, lever-operated 
and wedge-controlled chasers. In some instances two 
or more of these principles were combined. 

In Fig. 2 is shown a drawing of a die upon which a 
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7—A DIE FOR THE B. & S. SCREW MACHINE. FIG. 8 


—A WEDGE-OPERATED DIE 


FIG 


patent was granted to Nicholas Thomas in 1870, in 
which the wedge and cam combination is the actuating 
principle. The chasers A, of which there were four, 
each had a rearward projection B that was engaged by 
the cam ring C, the latter being given a partial rotation 
to open and close the die. The wedge feature was intro- 
duced by moving the die body lengthwise upon the shank 
and was for the purpose of adjusting the size to which 
the die would cut. 

Of the class of lever-operated die, that of A. & A. 
Phillips, patented in 1873 and shown in Fig. 3, is a fair 
sample. The chasers were operated by L-shaped levers, 
one end of which engaged a slot in the back of the 
chaser while the other end entered an annular groove 
on the inner surface of a ring of steel that surrounded 
the body of the tool. The chasers were opened and 
closed by a movement of this ring lengthwise of the 
ebody, which movement was under control of levers 
operated by the machine upon which the die was 
mounted. 

Another lever-controlled die was the subject of a 
patent granted in 1890 to E. Goldthwaite, and is shown 
in Fig. 4. The drawing shows tke principle of the tool 
very clearly. The lever A is fulcrumed at the rear 
end of the die body and at the other end engages the 
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chasers by means of a rounded projection somewhat 
like the tooth of a gear. This tool was also made to 
close by sliding the outer ring lengthwise toward the 
front of the die-body. When the ring was moved back, 
the chasers were thrown open by the pressure of coil 
springs. 

An example of the cam-controlled die is shown in 
Fig. 5. This die was patented in 1875, by E. W. Green 
and J. Thomas, and is a fair sample of this class of 
tool. The chasers A are supported in rocking holders, 
the outer ends of which engage the cam surfaces upon 
the inner circumference of the cam-ring B. Opening 
and closing was accomplished by a partial rotation of 
the ring, which movement was derived from the ma- 
chine. This die used an internal stop of a form which 
limited its application to short lengths, and its some- 
what complicated mechanism was likely to become 
clogged with chips. 

A cam and lever type of die that more nearly 
approaches the modern self-contained tool is shown in 
Fig. 6. The chasers, four in number, were held in 
separate jaws, or slides, which were susceptible to a 
radial movement under control of the cam-ring sur- 
rounding the body. This die was provided with a posi- 
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FIG 9—DIFFERENT APPLICATION OF THE 
WEDGE PRINCIPLE 


tive opening-device in the shape of a sliding collar which, 
when moved back upon the body, compressed the inner 
ends of the rocking levers and thus forced the jaws 
outward. This device was patented in 1888, by P. A. 
Sanderson. 

Another cam and lever die is shown in Fig. 7, the 
invention of J. N. Severance, patented in 1889, and was 
adapted for use on the Brown & Sharpe screw machine. 
The chasers were in the form of long levers lying 
parallel with the axis of the tool and pivoted at the 
rear end. A cam-ring surrounded the body of the tool 
and bore upon the outer ends of the levers, closing them 
as it was moved forward. This tool depended in large 
measure upon various other parts attached to the ma- 
chine and its application was very limited. 

The Adams die, shown in Fig. 8, is of the wedge- 
controlled type. Four pins having one end upturned at 
a sharp angle are attached to a collar that slides upon 
the shank of the tool. The angular ends of the pins 
entered correspondingly shaped holes in the jaws that 
held the chasers, and an endwise movement of the pins 
thus caused the jaws to move inward or outward as 
the sliding collar was moved back and forward. This 
die also was operated by the machine through the 
medium of levers that engaged the annular groove in 
the sliding collar. 

A somewhat more elaborate and practical die of the 
same class is shown in Fig. 9. It was patented in 1890, 
by Charles A. Johnson of Bridgeport, Conn. The wedge 
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principle is applied in this case by the bell-shaped end 
of the outer sleeve, which, as it slides forward, closes 
over the outer ends of the chasers. The internal stop, 
from which many of the inventors find it hard to get 
away, places an arbitrary restriction upon the tool in 
the matter of length of work that can be threaded, 
and the flat springs upon which the opening of the 
chasers depend do not provide the most assured means 
of accomplishing the purpose. 
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Johnson Refuses to Buy at Too 
Low a Price 


By JOHN R. GODFREY 


“Come on in Godfrey, I want you to meet a modern 
philanthropist. Wants to sell me stuff for less than 
it cost him to make it. Meet John R. Godfrey, Mr. 
Smithers.” 

’Twas Johnson doing the introducing, as you may 
guess—and Smithers wasn’t overly happy. Not that 
he objected so much to meeting yours truly, as to have 
Johnson poking fun at him. 

“Smithers here has just started a tool shop,” Johnson 
explained, “and he’s been figuring on some tools and 
fixtures to help us cut production costs, but his prices 
are so low that I’m afraid he isn’t thoroughly ac- 
quainted with our friend, old man Overhead.” 

“But if I’m satisfied, Mr. Johnson —.” 

“Just wait a minute, son, and let me spout a little. 
It’s none of my business if you want to work for noth- 
ing and live on one meal a day—though I’m not anxious 
to be a party to it. But I am interested in getting 
fixtures and tools made right and when I want ’em. 
Now I know dern well neither you nor anyone else, can 
make them at the price you quoted, and get enough 
for three meals a day. It can’t be did. 

“How does that affect me? Why this way. You'll 
fool along till you’ve used up what capital you have 
and then you'll quit. I may have saved a little money 
by helping you loose yours, but I’ll also have helped 
to put every good tool shop in this town where the 
sheriff is within speaking distance. If everyone gave 
you their work, the other fellows would be down and 
out in a hurry. 

“Now I want tools and fixtures next year as well as 
this. And I’m not going to be a party to the crime of 
making it impossible for the real tool shop to make a 
living. You tell me you only figure on charging me 
thirty cents an hour more than you pay your men. A 
good tool maker gets ninety cents or a dollar and you'll 
do this work for a dollar and twenty or a dollar and 
thirty cents an hour. My boy, you aren’t even on speak- 
ing acquaintance with ‘overhead,’ at any rate. 

“I’m not a bit fond of wasting money. I was born 
in New England you know. But I can’t afford to take 
chances on killing my tool and fixture supply by en- 
couraging you to lose money that way. 

“I’m going to give you this fixture to make just to 
see what you can do. I’m going to pay you a fair price 
for it. Not so much on your account as on my own. 
I’ll want more work done next year and the next. 
And I don’t want to find that the older shops that have 
helped me in the past, are being driven out by new- 
comers before they themselves fail. Study your costs 
my boy—all of ’em, before you go to cutting prices.” 

Just a bit unusual, but isn’t it horse-sensical? 
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Face Milling Journal-Boxes 
By ROBERT BRAINARD 


The operation of face-milling journal boxes for rail- 
way cars is shown in the illustration herewith. The 
boxes are steel castings and there is approximately + 
in. of stock on each to come off. The machine in use 
is a Davis No. 3 Rapid Milling machine of the drum 
type. Provision is made for carrying eight boxes on 
each end of the drum, or 16 boxes in all. Each box is 
held in position by a clamp A and the two pins B, 
which fit into a hole in a lug as shown at C. The right- 
hand pin is stationary but the left-hand one is attached 
to a pivoted lever. On the lower part of the lever 
is a cam roller which rides on a large stationary cam. 

To load the machine, the operator places a box in 
position with the stationary pin inserted in the hole 
C and the box is clamped, using the clamp A. As the 
drum revolves, the cam roller strikes the high part of 
the cam and rises, forcing the other pin into the hole. 
Thus the box is held solidly while the machining is 
done. After the box has passed the cutters and nears 
the operator, a low spot on the cam allows the mov- 
able pin to be released. The operator then unscrews 
clamp A and removes the box, immediately replacing 
it with another. There are four cutters on the machine, 
two at each end of the drum. Each cutter removes 
te in. of stock, this method lightening the power load 
and producing a better finish. Each cutter is 12 in. in 
diameter and runs at a speed of 15 r.p.m., or approxi- 
mately 47 ft. per min. The drum makes one complete 
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revolution in 12 min., which would account for a 
production of 40 pieces per hour at each end of the 
drum if the machine were kept filled. The production 
however, is limited by the ability of the operator, 30 
per hour being the usual production for one operator, 
or 60 per hour if two operators are used. The photo- 
graph was taken at the plant of the Northwestern 
Malleable Iron Co., Milwaukee, Wisconsin. 
RE Sty es Saas 
Turning and Threading in One Pass 


By CHARLES HOWARD 


The set-up shown in the illustration is for turning 
and threading the outside of an adjusting nut. The 
nut is held by being screwed onto a stub arbor in the 
spindle of the lathe, as shown. Two toolbits A, both 




















SETUP FOR TURNING AND THREADING AT ONE PASS 
of which can be seen clamped in the 
toolblock, serve as roughing and finish- 
ing tools and perform at the same 
time. The threading tool B was made 
out of a tool-steel disk, approximately 
34 in. in diameter and 1% in. thick, 
cut with the same thread as that de- 
sired on the work, and milled so as to 
have four cutting edges. It is clamped 
in the toolblock, being located in a slot 
of the proper width. When the tool 
gets dull, the face of the cutting edge 
is ground and as there are four cutting 
edges, the tool will last almost indefi- 
nitely. The tool is chamfered so that 
the first thread barely scratches the 
work, the second one cuts a trifle 
deeper, and so on, the last couple of 
threads on the tool producing finished 
threads on the work. Thus the tool- 
block is fed past the work only once 
to produce a finished piece. 

Without the setup described, three 
distinct operations would have been 
necessary to complete each piece. 
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Boring a 78-Inch Casting on a 
94-Inch Horizontal Boring Mill 


By HAROLD BRown 


The illustrations show how large a casting was set 


up and bored on a comparatively small machine. 


The method used to true the work on the machine, 


























FIG. i—TRUING WORK BY TRAM AND INDICATOR 





by an indicator mounted on a tram, is shown in Fig. 
1, while Fig. 2 shows how the work was mounted. 
The hole was bored to within x in. of size, after 




















FIG. 2—HOW THE WORK WAS MOUNTED 


which the work was rechecked by the indicator. The 
hole was then finish-bored, the accuracy of location 
being within the limits required. 
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A Delicate Drilling Job 
By HENRY M. CLARY 


The photograph herewith illustrates a set-up for a 
very delicate drilling job. The operation is that of 
drilling three 0.028-in. holes at an 80-deg. angle through 
ve in. of tool steel, using a K-N drilling and routing 
machine for the job. The piece, which is a spray nozzle 
for an oil engine, is held in a block that can be swung 
to any angle up to 80 deg. in either direction. The 
section A is locked at the desired angle by means of two 
bolts, as shown. The section in which the work is 




















A DELICATE DRILLING JOB 


located is locked in position by means of the bar to 
which the handles are attached, at the back of the 
fixture. The bar is pinned to a bolt that screws into 
the section referred to, so that the section can be 
drawn tightly against the block A and thus held in 
position by friction. Two setscrews are used to hold 
the piece in the fixture, as shown. The drill is held 
in a special shank that revolves in a bushing in the 
lower arm of the machine, the support thus obtained 
tending to eliminate vibration. 
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An Easily Made Floating Drive 
By I. B, Ricu 


We had to get a boring fixture at work in a hurry 
and there wasn’t a floating joint to be had in the place. 
So the boss told us to wrap a layer of heavy wrapping 
paper around the taper shank of the tool, put it in the 
socket and drill through for a drive pin. 

Then we took off the paper, put the next sized larger 
drill through the holes we’d drilled in the socket, used a 
pin that was a light drive fit in the shank, and we had a 
drive with just a little “float,” which was what we 
wanted. And we made it in a hurry too. 
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Fitting Up Auto Engine Bearings 
By HERBERT F. CRAWFORD 


The average garage man who fits up engine bearings 
seems to feel that his first duty is to set the bearings 
up as tight as will allow them to be turned over. They 
sometimes make them so tight that the car has to be 
dragged around by a truck for several hours before the 
motor can be started either by starter, or crank, or both. 

I had such a case with a car not long ago. When new 
the car ran beautifully. Then it developed a slight, 
but pronounced knock. This was diagnosed as piston 
slap, loose piston pin, connecting rods and main bear- 
ings, by as many different experts. So I had the motor 
taken down by a good man who only found a little loose- 
ness in the connecting rod bearings on the crankpins. 
This he proceeded to correct by setting the bearings up 
so tight that it took the aforementioned truck, to turn 
the motor over. 

In 300 miles the knock returned—and he repeated the 
dose with the same result. In from 300 to 400 miles, 
the knock came back. 

After several different experts tried the job and all 
with the same result, I was peeved. Finally a young 
fellow offered to bet me $25 he could remove the knock 
so it would not return for at least 1,000 miles. I took 
him up and he did the trick. And, much to my sur- 
prise, the starter rolled the engine over easily, as it 
wasn’t fitted up tight at all. His theory is this: 

When you fit an engine up with tight bearings, you 
damage the bearings before the oil can really get to 
work on them. You leave no room for an oil film, and 
the bearing scores, or wears unduly, before the lubrica- 
tion gets thoroughly between the bearings, this being 
especially true of engines with force feed to the 
bearings. 

By leaving space for an oil film, say from 0.0015 to 
0.002 in., the oil pressure keeps the bearing surfaces 
apart and wear is very slow. This seems to be pretty 
sound advice and it also checks up with the practice 
of the builders of the best known engines. 


___ —— 


Use of Double-Acting Machines— 
Discussion 


BY GEORGE AVERY 


There have recently been several articles in the 
American Machinist relative to the fitting of a planer 
to cut both ways. As a matter of fact, while the sub- 
ject sounds attractive, it simply isn’t practical, and that 
is the reason planers that cut both ways are not used 
generally. 

In the first place, suppose a workable toolholder or 
special clapper box could be fitted to a planer, how 
many standard machines would carry the tools so as 
to make cuts of the same depth when working both 
ways? Not one. Why? Because the machines are 
designed to meet the conditions and stresses set up by 
cuts made in one direction only. To try to make the 
machine work both ways, means that the various travel- 
ing parts must be set so tight as to be almost immov- 
able in order to overcome the stresses of the two tools 
as they alternately cut in opposing directions. The 
average planer tool not only has to meet resistance 
from directly in front, but also from the side, or diag- 
onally. 
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To add to the trouble encountered when trying to 
use double acting tools, is the difficulty of clamping the 
work to the planer table so that there may be no move- 
ment during either of the cuts. If there is any move- 
ment in the work; if the two tools are not set exactly 
and ground exactly to cut the same depth; if there is 
play in the planer crossrail, toolholder or slides; or if 
provision is not made for a dozen or more other diffi- 
culties, the machined surface will look like a badly 
ploughed field. At best, double acting tools could only 
be used for the roughest kind of work in actual prac- 
tice, for on really accurate work a good workman would 
soon throw one of the tools away in disgust. On any 
work where a double acting device could be used with 
any degree of practicability, a milling machine of the 
Ingersoll type could be used with far more satisfaction 
and the workman would have none of the discouraging 
conditions met with otherwise. 

A real mechanical engineer is always endeavoring to 
simplify productive methods and not to complicate them, 
and complications are certainly in evidence when one 
tries to use double-acting tools on a planer! 


i, 
—_ 


Taper-Turning Attachment for a 
Screw Machine 





By A. BECKER 


The illustration herewith shows an improvised taper 
turning attachment in use on a hand screw machine. 
The block A slides on the dove-tailed base B which is 
attached to the carriage of the machine by a bolt 








AN IMPROVISED TAPER TURNING ATTACHMENT 


through the center. A 16-p. rack on the back of the 
block A meshes with the 48-tooth gear C, which can be 
turned by means of the lever D. By moving the lever 
D, and thus turning the gear C, motion is imparted to 
the block A. By loosening the nut on the bolt in the 
base B, the attachment can be swung to any desired 
angle, so that the tools shown will turn a corresponding 
taper. One of the tools is for turning the taper on the 
body of the work and the other is for pointing the end. 

Another feature of the attachment is the parting 
tool E. The tool is pivoted at the rear end and when 
not in use it can be pushed up and out of the way. 
When needed it is dropped into position and held by an 
L-shaped clamp (not shown) pivoted at the front of 
the tool block, and which can easily be swung into 
position over the tool. 
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Planing Curved Work 
By HAROLD BROWN 


The fixtures shown in the illustration were used for 
planing a slot in the lower-cowl rail for holding the 
lower windshield glass in an automobile. 

The nuts on the screws for raising and lowering the 
cross-rail on the planer were removed and a leg carry- 
ing a roller was placed on the under side of the rail. 
The roller was used to give a vertical movement to the 








CURVED WORK 


FIXTURE FOR PLANING 
rail by following the contour of the cam A, fastened 
to the planer table. The rail was counterbalanced by 
means of springs which are not shown in the illus- 
tration, 

The relation between the cam and the cutting tool 
was secured by moving the fixture along the planer 
table in either direction. 

The work was clamped on the side of the fixture B, 
with the outer end against a stop pin, which gave it 
the proper location on fixture and also took the thrust 
of the tool. 

A cut was taken across the top of the cowl rail to 
remove the scale, after which the slot was planed to 
the proper depth. 

The machining time was 10 min. complete. 

The time and material cost of the entire outfit was 
as follows: Design, 20 hr. Patterns, 31 hr. Machin- 
ing and assembling, 84.8 hr. Material, $21.45. 





Floating Holders for Reamers— 
Discussion 
By WILLIAM ARCHER 


Under the above title on page 149, Vol. 59, of the 
American Machinist, J. T. Towlson, of London, Eng- 
land, writes regarding the use of floating reamer holders 
for accurate work. As a matter of fact, floating reamer 
holders are intended for commercially accurate work 
only and never for really accurate work. They are 


usually used in turret lathes or radial drilling machines 
to follow drilled or roughly bored holes, where very 
accurate setting of the work or the tools is not an 
economical proposition. 


Where very accurate holes are 
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desired, it is the universal practice in the United States 
to finish ream by hand with an adjustable reamer where 
the size of the hole will allow. If the hole is too small 
for an adjustable reamer it is too small for a floating 
reamer holder. 


—ip, 





Spring Safety Device for a Punch Press— 


a Correction 

There was published an article under the above title 
on page 919, Vol. 58, of the American Machinist, to 
which the inventor of the device takes exception—and 
rightly so. 

The device was improperly described, the fault not 
being ours but that of the contributor who sent the 
article to us. 

At the request of the inventor we give the following 
description of the device properly corrected. 

The accompanying illustration shows a safety device 














SAFETY GUARD FOR PUNCH PRESS 


invented by A. E. Wilde, an employee of the Mail 
Equipment Shops of the Post Office Department. The 
special function of the invention is to save human 
fingers. The device takes the form of a guard for the 
punch presses which are used in grommeting mail bags 
in the process of manufacture. 

The Mail Equipment Shops turn out millions of these 
bags during the course of the year and the harvest of 
fingers has been a serious problem. During a period 
of two years ending June 30, 1922, thirty-one operators 
lost fingers in the operation of the presses. After 
Wilde’s guard was adopted and installed, in July, 1922, 
but two accidents of the nature occurred in a period 
of ten months. 

In order to put the hands in a dangerous position it 
is necessary for the operator to raise the guard by 
depressing a pedal. This action locks the clutch dog so 
that it is impossible to operate the press. The space 
below the guard is sufficient only to admit the work 
and the insertion of anything thicker will also cause 
the clutch to be locked. 

The cone-shaped spring surrounding the punch pre- 
vents the operator from putting his hands in danger 
while the press is in operation. 

The Post Office Department has paid Wilde a special 
award of $100 for the device. 
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We Can Stand 
This Kind of Depression 


ORD HAS JUST reached us that a certain New 

England machine-tool builder has recently received 
an order from a prominent automobile manufacturer 
that runs something over one million dollars. Only one 
type of tool is covered by the order, which makes it all 
the pleasanter. 

In a time when gloomy forebodings continue to issue 
from various sources news like this is decidedly cheer- 
ful. Of course it is encouraging to be told, with figures 
to prove it, that the credit situation is sound, that the 
railroads are handling vast quantities of manufactured 
goods in an unexpectedly satisfactory fashion and that 
no serious clouds appear on the business horizon. Just 
the same it is much more to the point to learn that some 
hustler has won a man’s-size order, for it shows that 
there is business, and good business, to be had. 











Keeping Tabs 
on Machines 
S CONTRASTING the efficiency in management of 
two different firms in the same line the following 
incidents may be of interest: 

The first sent in a hurry call for six new machines 
and the order was duly entered. Next day a long dis- 
tance telephone cancelled the order because some one 
hed just discovered that they had not only six, but ten, 
of these very machines which had never been uncrated. 
These machines had been in the shop for over two years 
and no one seemed to know it until they were found, 
quite by accident. The efficiency of the system used 
for keeping tabs on tools and machines can be well 
imagined. 

The other shop has a system by which it not only 
knows what machines are on hand, but also what they 
are doing. Large bulletin boards in the superinten- 
dent’s office tell the whole story, almost at a glance. 

Taking automatic screw machines as an example, the 
bulletin board shows the kind of machine, the cost, 
the estimated output, the actual output, the time it is 
“down” and the cause, and other data which is neces- 
sary to actually know the net results from each ma- 
chine. Single and multiple spindle machines of dif- 
ferent types are automatically compared as to actual 
net performance. Guarantees and alibis stand aside 
while the bulletin board tells the real story. 

There are too many shops with systems approaching 
the first mentioned and too few like the last. Even 
shops which do not come in the high production class 
can keep a record of machine tool performance to advan- 
tage. Idle time alone is a great eye-opener in many 
cases, It does much to show up either the machine or 


the management, or both. If the idle time is due to 
machine breakdown, you may know what machine not to 
buy next time. If the idle time is due to lack of 
material, the planning and routing wants looking after. 

There is one point in this connection which is some- 
times overlooked. A machine may be idle half of the 
time and still be a paying investment. If the total 
cost of the work done is less than when using a less 
efficient machine all the time the half-time machine 
pays. For, in addition to doing its work economically 
it is a reserve of capacity against the time when the 
business should increase. 

Keeping tabs on machines is just as much a part of 
good management as keeping tabs on the bank balance. 


Interchangeable Parts 
in the Toolroom 


E LIKE to think that the days are past when 

every piece had to be fitted to its mating piece. 
We believe that we have fully adopted the system of 
carefully measuring things with refined instruments. 
True it is that quantity production no longer depends 
on a pair of calipers and the sense of touch. But it is 
equally true that we are not yet using these refined 
measuring instruments to the fullest possible extent 
and that we miss the benefits of their application in 
many and very important operations. It is a peculiar 
fact that the system of production by careful measure- 
ments is distrusted by many of the very men who use 
it constantly and who are most skillful in its applica- 
tion—tooltmakers and diemakers. 

Perhaps we should not say that they distrust the 
system fut rather that they do not trust the system 
in anybody’s else hands. They are willing to confess 
that they can make a stud today and a bushing to- 
morrow and that these pieces will match though they 
were never fitted to each other. Mr. A can do this and 
so can Mr. B, but Mr. A is not willing to take for 
granted that Mr. B can make a bushing to fit his stud, 
nor does Mr. B believe that Mr. A ean make a stud to 
fit his bushing. However they do not aim to slight 
each other’s talents. Both believe that each can make 
interchangeable pieces, but only for his own job. Of 
course, this is not-the thought of all of them but it 
cannot be denied that many think so or that others act 
upon this principle though they may never have formu- 
lated it in their minds. 

There are many shops where a toolmaker or diemaker 
makes the entire tool, die, jig or fixture. This must 
necessarily load the man with certain operations which 
do not require skill such as his, which cannot interest 
him and which could be done by a less skilled man 
equally well. At the same time it prevents another man 
from learning the use of fine measuring instruments 
and tools and so acquiring the knowledge which will 
make him a more skilled and valuable man in the course 
of time. 

Using fine machinery for rough work is not con- 
sidered good practice but using the highest skill in the 
shop for work which could be done by an apprentice 
is still being defended by otherwise practical men who 
wonder why their competitors are able to underbid them 
on many jobs. 
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Shop Equipment News 








Dial Loading Device for 
Blanchard Surface 
Grinder 


A dial loading device for the No. 
16-A automatic surface grinding ma- 
chine, manufactured by the Blan- 
chard Machine Co., 64 State St., Cam- 
bridge, Mass., has been developed, 
and the modified machine is now 
being marketed. The hand-loaded 














DIAL LOADING DEVICE FOR 
BLANCHARD GRINDER 


machine was described on page 349, 
Vol. 58, of the American Machinist. 
The modified machine is known as the 
dial loading type, and is adapted to 
the grinding of rings, washers and 
similar circular work. 

The operation of the loading device 
is shown in the accompanying illus- 
tration. The work is placed upon 
the circular table which rotates at a 
slightly higher peripheral speed than 
the magnetic chuck. A large number 
of pieces may be laid on this loading 
table and they are then fed automat- 
ically and continuously to the revolv- 
ing magnetic chuck. The operator’s 
work is therefcre intermittent and 
he is released for such work as mov- 
ing containers of rough and finished 
pieces. The grinding is continuous 
and lots of several thousand pieces 
may be ground without interruption. 

As described before, the chuck is 
non-magnetic at the position where 
the work is loaded and becomes mag- 
netic as the piece approaches the 
grinding wheel. The grinding is 
completed in one pass under the 
wheel, the exact size of the work 


being maintained by an automatic 
device which adjusts the wheel head 
for wear of the wheel. As the work 
leaves the wheel the chuck becomes 
non-magnetic and the finished pieces 
are discharged. 

It is stated that the grinder will 
maintain size to within limits of 
0.0005 in. and will hold work parallel 
to within 0.0003 in. On work within 
the range of the machine, production 
of from 550 to 650 pieces per hr., 
ground on both sides, is claimed. 





*Syntron”’ Electric 
Hammer 


A general purpose electric hammer 
with interesting features is now be- 
ing marketed by the National Elec- 
tric Manufacturing Co., Pittsburgh, 
Pa. The instrument is known as the 
“Syntron” electric hammer and its 











“SYNTRON” ELECTRIC HAMMER 


distinctive feature is the use of only 
one moving part in the mechanism. 

The hammer is of the solenoid type 
and consists of a bronze sleeve in 
which the hardened steel piston or 
hammer head oscillates, striking the 
drilling head at one end of the stroke 
and a buffer spring at the other. 
The action of the piston is produced 
by coils at each end of the bronze 
cylinder. In operation the hammer 
is connected through a portable con- 
trol box to any convenient alternat- 
ing current light socket. When the 
trigger is pulled, the alternating 
voltage causes the coils to become 
temporary magnets in turn, and the 








hammer head is drawn back and 
forth in the bronze cylinder in syn- 
chronism with the voltage. The 
hammer strikes 3,600 blows per min. 
on 60-cycle current. 

The control box is 1 static device 
which contains no moving parts and 
it is stated that the hammer uses 
less current than the ordinary do- 
mestic electric iron. 

The accompanying illustration 
shows the hammer as used for drill- 
ing holes in concrete. On such work 
as this it is claimed that a 1-in. hole, 
3 in. deep, can be drilled in hard 
concrete in one minute. 





Porter-Cable Bench 
Spindle Sander 


A small vertical spindle sander has 
just been added by the Porter-Cable 
Machine Co., 1708 N. Salina St., 
Syracuse, N. Y., to its line of ma- 
chine shop equipment. This machine 
is adapted to be fastened to the 
bench but a suitable pedestal will be 
furnished if desired. 

The sander is equipped with a 
G. E. motor which runs at a speed 
of 1,725 r.p.m. and is direct-con- 
nected through the spindle which has 
an oscillating movement of 1 in. The 
motor is totally inclosed. The spindle 

















PORTER-CABLE BENCH SPINDLE 
SANDER 


runs in ball bearings and is fur- 
nished with a 2} x6in. sander roll. 

The table is 16 in. in diam., will 
tilt 45 deg. below the horizontal and 
15 deg. above. The weight of the 
machine is 75 pounds. 
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Oliver Vertical Electric 


Boring Machine 


The Oliver Machinery Co., Grand 
Rapids, Mich., has recently placed on 
the market a motor-in-head, vertical, 
single spindle boring machine, desig- 
nated as No. 72. This machine is 


for use in woodworking shops. 
The column is a one-piece cored 
casting, the base of which measures 














OLIVER VERTICAL ELECTRIC 
BORING MACHINE 


24x31 in. A counterbalance for the 
head is located inside the column and 
forms the connecting link between 
the foot pedal and the head. 

The motor housing consists of two 
halves, bolted together and forming 
a unit with planed dovetailed ways 
at the rear. The lower half of the 
housing carries a lug at the back 
which is attached to the counterbal- 
ance lever system, through which the 
head receives its downward motion 
from the foot pedal. A compression 
spring provides quick return when 
the pedal is released. At the right 
side of the housing a lug is placed 
which operates between two adjust- 
able stops for setting the length and 
position of stroke. The 14-hp. motor 
is fully enclosed and runs at 3,600 
r.p.m. on 60-cycle, 220 or 440 volt 
alternating current. 

The spindle runs in ball bearings 
at either end of the housing, and is 
made from high-carbon crucible steel 
ground to size. At the lower end it 
is bored to receive }-in. straight 
shanks of bits or chucks, but may be 
arranged for Nos. 1, 2 or 3 Morse 


taper shanks. A blast fan is 
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mounted on the upper end of the 
spindle, and the air is directed tow- 
ard the boring point to blow the 
chips away and cool the bits. 

The cast iron table measures 20x24 
in. and the distance from center of 
spindle to column is 18 in. The table 
is mounted on rockers and seats hav- 
ing a trunnion base which allows the 
table to swivel completely around 
and tilt in any desired direction up 
to 45 deg. The angle of tilt is indi- 
cated by a scale and pointer. At the 
center of the table an opening 21x31 
in. provides bit clearance at all posi- 
tions of the table and allows chips 
to drop through. The table arm is 
moved vertically by means of a large 
hand-wheel which operates a square- 
thread screw through spiral gears. 
A right angle fence, 24 in. long and 

t in. high is furnished. 

The maximum stroke of the motor 
spindle is 64 in., and the table has a 
vertical movement of 14 in. The 
floor space required is 31x39 in. and 
the total height is 72 inches. 


Wilkie Lathe Grinder 


A lathe grinder has recently been 
added to the line of equipment manu- 
factured by the Wilkie Machine 
Works, Winona, Minn. This self- 
contained unit, which will be of in- 
terest especially to jobbing shops 
and garages, is adapted to be fast- 
ened to the carriage of any lathe by 

















WILKIE LATHE GRINDER 
means of a plate which is machined 
to fit the tool post slot. 

The grinding wheel spindle is 
hardened and ground and is mounted 
in two bronze bearings which are 
adjustable for wear. The standard 
grinding wheels are 6 and 10 in. in 
diam. and two wheels are furnished. 
The wheels are mounted on special 
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locking collets and can be easily 
changed or placed on either end of 
the spindle. 

The motor is mounted on a strong 
frame above the spindle and is ar- 
ranged to be easily raised and low- 
ered. The parts are so arranged 
that the weight of the unit comes 
directly over the carriage and this 
tends to decrease vibration. Wooden 
belt pulleys are furnished for the 
motor shaft in sizes to give the 
proper speed at the grinding wheel. 

Suitable guards are provided for 
the grinding wheels. In operation 
the carriage is not brought back far- 
ther than for ordinary tool work as 
the spindle comes directly over the 
tool. post slot of the carriage. The 
proper motor will be furnished for 
any current requirements. 


Waynesboro “Bull-Dog” 
Nut Lock 


The Waynesboro Nut Lock Co., 
Waynesboro, Pa., is now marketing a 
nut lock or locking washer which has 
interesting features. It is adapted 
especially for use in cases where diffi- 
culty is experienced in keeping nuts 














WAYNESBORO “BULL-DOG” 
NUT LOCK 


tight on account of vibration or shock 
to which they are exposed. 

The device is shown in the accom- 
panying illustration and requires no 
special bolts or nuts. It can be 
applied to any bolt with an ordinary 
wrench and operates on the principle 
of the alligator wrench. Upon 
tightening the nut the tooth engages 
the thread, and it is said that the nut 
cannot be backed off, even with a 
wrench, since the greater the ten- 
dency to back off, the tighter the 
engagement of the tooth is in the 
thread. 

This nut lock has undergone severe 
and extensive tests on rail joints and 
is claimed to be exceptionally effec- 
tive and efficient. 
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Plan Motor Accessories 
Convention 


The Fall convention of the Motor and 
Accessory Manufacturers’ Association 
will be held at Boston from Sept. 19 
to 22. The general program committee 
which has been organized under the 
direction of the president, W. O. Ruther- 
ford, and the general manager, M. L. 
Heminway, includes J. M. McComb, 
vice-president, of the Crucible Steel Co. 
of America; Maurice Switzer, vice- 
president, the Kelly-Springfield Tire 
Co.; S. W. Dorman, vice-president and 
general manager, the Overseas Motor 
Service Corp.; E. P. Chalfant, chairman, 
the Gill Manufacturing Co.; W. 
Angevine, treasurer, and P. C. Gunion, 
advertising manager, of the Hyatt 
Roller Bearing Co.; A. Pauli, credit man- 
ager, S K F Industries; B. M. Asch, 
president, Asch & Co., Inc., and C. A. 
Burrell, manager of the credit depart- 
ment, H. Deuster, manager of the traffic 
department, and M. Lincoln Schuster, 
manager of the educational department, 
of the Motor and Accessory Manufac- 
turers’ Association. 

The dominating theme of the con- 
vention will be “Widening the Market 
for Automotive Products.” This subject 
will include discussions on the need for 
more and better roads; the acute need 
for more space to drive and park auto- 
mobiles; the need of removing unfair 
automobile taxation; and a world view 
of motor transportation. 

The problems relating to jobber dis- 
tribution will be another important sub- 
ject which the convention will consider 
in its plan to widen the automotive 
market. In this connection the associa- 
tion states that close to 50 per cent of 
its affiliated companies market their 
products through automotive jobbers 
and vehicle makers. 





New Record in Repairing 
Locomotives 


The railroads of the United States 
from July 15 to Aug. 1 repaired and 
turned out of their shops the largest 
number of locomotives for any semi- 
monthly period in their history. 

The total number repaired during 
that period was 22,200. This exceeded 
by 794 the previous record which was 
established during the last half of 
May this year when 21,406 locomotives 
were repaired. 

Locomotives in need of repair on 
Aug. 1 this year totaled 11,555 or 18.1 
er cent of the total number on line. 

his was a decrease of 300 compared 
with the number on July 15, at which 
time there were 11,855 or 18.6 per cent. 

Of the total number on Aug. 1, 
10,370 or 16.2 per cent of the number 
on line were in need of heavy repair, a 
decrease of 414 since July 15. There 
were also on Aug. 1 this year, 1,185 or 
1.9 per cent in need of light repair, an 
increase, however, of 114 over the num- 
ber’ in need of such repair on July 15. 
The railroads on Aug. 1 had 52,385 


“sation to all emp 





serviceable locomotives, an increase of 
313 over the number on July 15, while 
they also had 2,550 locomotives in good 
repair and in storage, which was an 
increase of 113 within the same period. 





Canadian Railroads Show 
Substantial Gains 


Official statistics of railway revenues 
and expenses for the month of May 
show that the railways of Canada in- 
creased their revenues by 4.7 per cent 
over April, and 10.2 per cent over May, 
1922, the increase in the passenger 
traffic being 8.6 per cent. 

The Canadian National Railway in 
comparison with May of last year, had 
a gain of 9.4 per cent in gross receipts, 
and of 7.4 per cent in operating ex- 
penses. A betterment of 18.7 per cent 
in passenger revenues took place, and 
of 8.5 per cent in earnings from freight 
service. The operating ratio was re- 
duced from 96.26 per cent in May, 1922, 
to 94.50 per cent. The wages bill was 
larger by $873,736 and the number of 
employees was increased by 8,103. 

he Canadian Pacific Railway had a 
betterment of 2.5 per cent in operating 
revenues and of 9 per cent in operat- 
ing expenses. The chief addition in 
outgo was in the department of way 
and structures, amounting to 20.3 per 
cent. Wages increased by $651,173, 
and the number of employees by 6,371. 
The operating ratio rose from 82.72 to 
87.99, it is reported. 





British Iron Production 
Declines in July 


England produced 655,100 tons of pig 
iron in July, against 692,900 tons in 
June and 714,200 in May, which was 
the biggest this year. The output for 
July last year was 399,100 tons and 
the monthly average for 1922 was 
408,300 tons, with 855,000 tons the 
average for 1913. 

Steel ingots and castings produced 
last month aggregated 624,300 tons, 
against 821,000 tons in May, the high 
record for the year, and 433,100 tons 
in July, 1922. The average for 1922 
was 486,000 tons, with an average of 
638,600 tons established in 1913. 

Furnaces working last month aggre- 
gated 206, establishing a decrease dur- 
ing the month of 16. 





General Electric Will 
Give Bonus 


Payment of mquomnears compen- 
oyees who had com- 
pleted five years or more continuous 
service on June 30, last, was announced 
by the General Electric Co. The pay- 
ment is for the first six months of the 
year, and employees receiving $4,000 or 
ess a year will be paid 5 per cent of 
their earnings for the period. 
The distribution will total $1,119,300 
and 26,324 persons- will benefit. 


Unemployment Shows But 
Slight Increase 


An analysis, based on information 
gathered in sixty-five industrial centers 
from 1,428 firms employing 500 or more 
workers, showed that in July there was 
a slight increase in unemployment over 
June. A total of thirty-seven cities, 
however, reported increased employ- 
ment, while twenty-seven registered a 
slight decrease. 

“In the fourteen basic industries,” 
F. I. Jones, director general of the 
United States Labor Department’s em- 
ployment service, said, “nine showed in- 
creases in employment, as follows: 
Beverages, 72 per cent; paper and 
printing, 4.4 per cent; railroad repair 
shops, 2.4; food and kindred products, 
2.16; chemicals and allied products, 
0.79; lumber and its manufacture, 0.47; 
iron and steel and their products, 0.44; 
miscellaneous industries, 0.36, and stone, 
clay and glass products, 0.13 per cent. 

“A few pessimists pop up their 
heads here and there; however, they 
are always with us. There is an at- 
mosphere in industry that is decidedly 
optimistic. Some call it ‘back to nor- 
mal.’ We are of the opinion it is back 
to a sound and firm foundation that is 
wholesome and basically healthy.” 





Heavy Freight Loading 
Continues 


Loading of revenue freight for the 
week which ended on Aug. 4 totaled 
1,033,130 cars, the second largest num- 
ber for anyone week in history. 

This was a reduction of 7,914 cars 
under the previous week when the total 
was 1,041,044 cars which stands as the 
high mark. 

The total for the week of Aug. 4 
was considerably in excess of any 
corresponding week in previous years, 
however, exceeding by 190,467 cars the 
same week last year when freight load- 
ings were reduced by the strikes of 
miners and railway shopmen. It also 
was an increase of 246,952 cars over 
the same week in 1921, and an increase 
of 95,400 cars above the corresponding 
week in 1920. 

While the number of ears loaded 
with revenue freight for the week was 
an increase for the country as a whole 
of 22.6 per cent over the corresponding 
week last year, freight loadings in the 
Western district increased only 15.3 per 
cent and in the Southern district, 17.1 
per cent. The increase in the Eastern 
district, which includes the Pocahontas 
district, was 30.3 per cent, partly due 
to curtailment of coal loading last 
year because of the miners’ strike. 

The decrease in loadings compared 
with the week before, was due to a 
slight falling off in the loading of all 
commodities, which except for grain 
and grain products, however, were con- 
siderably above those for the corre- 
sponding weeks in the two previous 
years. 
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HE gasoline war in the United 
I States and the “near war’ in 
Europe were the subjects that 
chiefly occupied the attention of the 
markets last week. The former caused 
a decline in gasoline, and the oil stocks, 
but the latter seems to have lost 
its terrors for American business. 
Seriously speaking neither are entitled 
to the attention given them, but on a 
cloudless day even a light shadow looks 
dark and our domestic conditions are 
now so satisfactory that the pessimists 
would be forgotten unless they em- 
phasized the few unfavorable features 
of the outlook. 


In Europe the expected has hap- 
pened. There have been food riots with 
some dloodshed in Germany, and 
France and England seem to be parting 
company as they exchange notes. But 
the reassuring fact is that the Amer- 
ican markets have become insensible to 
conditions abroad, while the continued 
decline in the franc is gradually bring- 
ing France face to face with the 
economic impotence that will be hers if 
hec foreign credit is withdrawn and 
her currency become valueless. 

The decline in French bonds and 
francs is therefore to be counted as 
encouraging for things in Europe seem 
to have reached a pass at which 
economic compulsion is the only argu- 
ment that is effective. 

Meantime, America must wait, but 
she is apparently coming to realize that 
each decimal that the franc declines 
hastens the inevitable settlement in 
Europe. 


As to the gasoline war, it, too, is a 
blessing in disguise for it means that 
the cost of motoring will be reduced 
and that the people will be benefited 
even though the oil companies suffer. 
The governor of South Dakota who 
forced the reduction in the price of 
“vas” by establishing state filling sta- 
tions is therefore to be thanked and 
congratulated upon having discovered 
a new way to achieve political popu- 
larity. 

The decline in the oil stocks which 
ensued is not surprising though it is 
probably unwarranted for the oil com- 
panies will in all liklihood be able to 
take care of themselves. Meantime, it 
is worth noting that the schedule of the 
late William Rockefeller’s estate pub- 
lished last week showed that less than 
4 per cent of his fortune was invested 
in Standard Oil securities from which 
it is inferred that the stocks of these 
concerns are now widely distributed. 

»Except for the oil stocks and the 
French and Belgium bonds, the stock 
market has been quietly firm with a 
tendency toward improvement on news 
that was at all encouraging. This 
tendency seems likely to persist and 
when the European clouds roll by, as 
they will in time, a sharp advance is to 


be expected. Premou:tions of a mild 
speculative revival are already dis- 
cernible in the commodity markets. 
Wheat is well bought whenever it falls 
below a dollar. The market has been 
strengthened by the issuance of a De- 
partment of Agriculture report which 
declares that farmers “intend to plant” 
154 per cent less acreage in Winter 
wheat this year than they did last. The 
chances are that the figure is meaning- 
less, for neither the government’s crop 
estimators nor anyone else can foresee 
what farmers will do next Fall, and 
the Department’s assumption of psychic 
power is little short of ridiculous. But 
good comes out of evil and if the report 
dissipates some of the bearish fog 








“In the steel industry the activity 
is surprising in view of the dullness 
predicted two months ago and cop- 
per is moving freely, though the 
price is no higher. . . . Our foreign 
trade in July, with exports of 
$310,000,000 and imports of 
$284,000,000 was heavier than in 
the same month last year, and the 
excess of exports was the first since 
February. Nor has there been any 
falling off in our gold imports.” 














which has been hanging over the wheat 
market its consequences, at least, are 
to be welcomed. 


Hogs and cattle are higher despite 
the unusually large receipts at the stock 
yards. 

Cotton is acutely susceptible to the 
high temperatures reported from Texas 
and advances easily although many 
think that the damage done is exag- 
gerated and has been discounted. 

The dry goods market is in much bet- 
ter shape. There is a good demand at 
slightly higher prices. 

Coffee has not moved much though 
there is a feeling that it would be higher 
were it not for the unsatisfactory 
financial position of the Brazilian gov- 
ernment. Sugar continues weak, but 
the situation is simply the old one of 
distributors refusing to buy in a de- 
clinine market. Meanwhile their stocks 
are being exhausted and when they 
think the bottom is reached the neces- 
sary buying that must ensue will put 
prices up quickly again. 

In the steel industry the activity is 
surprising in view of the dullness pre- 
dicted two months ago and copper is 
moving freely though the price is no 
higher. 

The tire manufacturers are reported 
to have accumulated an unwieldy sur- 
plus, but there is no proof of it in the 
action of the crude rubber market 
which has been advancing lately. 

It is generally believed that Presi- 


dent Coolidge will succeed in averting 
an anthracite coal strike, but even if he 
does not the supplies above ground and 
in the hands of consumers are sufficient 
to prevent a famine. 


Our foreign trade in July with ex- 
ports of $310,000,000 and imports of 
$284,000,000 was heavier than in the 
same month last year, and the excess 
of exports was the first since February. 
Nor has there been any falling off in 
our gold imports. For the first seven 
months of this year they totaled $160,- 
000,000 compared with $166,000,000 for 
the same period in 1922. 


The “articles of accord” that have 
been signed in Mexico City by the com- 
missioners from the United States and 
Mexico are understood to presage an 
early recognition of Obregon’s govern- 
ment at Washington and those who do 
business with Mexico or have invest- 
ments there are optimistic as to the 
result. 


The weekly statement of the Federal 
Reserve System shows a reserve ratio 
of 77.3 per cent which insures a con- 
tinued abundance of commercial credit 
and the Farm Loan Board has sold 
$10,000,000 of its six months debentures 
at 44 per cent. The funds thus pro- 
vided will be loaned chiefly to farmers’ 
co-operative marketing organizations 
on warehouse receipts for wheat, wool, 
and cotton to aid in the orderly market- 
~ of these commodities. 

n addition to all this President 
Coolidge has given the country to 
understand that he will spare it an 
extra session of Congress thereby put- 
ting a final touch to an unusually cheer- 
ful domestic outlook. 


Illinois Central to Build 
Big Cut-Off 


The Interstate Commerce Commis- 
sion recently authorized the Illinois 
Central Railread to proceed, through 
subsidiary corporations, with the con- 
struction of a 165-mile cut-off line run- 
ning from Fulton, Ky., to Edgewood, 
Ill., at a cost of approximately $16- 
500,000. 


To carry its plan into effect, the 
Illinois Central proposes to organize the 
Southern Illinois & Kentucky Railroad, 
which would build 123 miles of single 
track railroad from Edgewood, IIl., to 
Metropolis, Ill., on the Ohio River. At 
Metropolis the Chicago, St. Louis & 
New Orleans Railroad, another sub- 
sidiary, would take up the construc- 
tion, bridging the Ohio and building 
forty-two miles to Fulton, where it 
would connect with the Paducah & 
Illinois Railroad, a third subsidiary, 
which the Illinois Central is now 
operating. 
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News of Washington 
Activities 
By PauL WooToN 

LTT hacsmey officially there has been no 
move made by the Federal Gov- 
ernment in the anthracite situation, it 
is known that the threatened cessation 
of work in the hard coal fields when the 
— agreement expires Aug. 31 has 
een given considerable thought by 
President Coolidge as well as by other 
officials. Despite many rumors and 
newspaper reports asserting as a fact 


It Pays to Replace—NOW 


over the mines and so far as powers 
of compulsion are concerned, President 
Coolidge in the event of a coal strike 
would find himself in exactly the same 
position that President Harding oc- 
cupied in the Spring of 1922. There 
is, however, a decided difference be- 
tween the two periods in that public 
sentiment has crystallized to a large 
extent within the last year against 
strikes which cut off supplies of neces- 
sities of life. This sentiment is re- 
flected among members of Congress and 
it does not require particular wisdom 
to prophesy that the incoming Congress 
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Canada Looks for Busy 
Autumn 


The industrial situation in Canada 
at present is to a marked degree in- 
fluenced by the crop situation in the 
Western provinces. Wheat harvesting 
is becoming general, and as indications 
promise an excellent yield, with a con- 
sequent inflow of millions of dollars, 
manufacturing interests are counting 
upon a continuation of the present 
active demand for mill and _ shop 

roducts. Sales of farm machinery 

ave been of unusual volume and, with 
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those upon which the Com- 

mission based its recent report and 
recommendations regarding the anthra- 
cite industry. 

The Commission also made public a 
statement showing that it will be im- 
possible for the Commission to make 
the detailed investigation of the retail 
coal industry throughout the country 
as such a survey would cost $2,000,000 
and in all probability would not be con- 
clusive. 


WHAT WILL CooLipGe Do? 


As the crisis in the anthracite in- 
dustry through the apparent deadlock 
in negotiations between operators and 
miners is of immediate importance and 
is pressing for attention as the days of 
August pass, the situation has been 
called to the attention of President 
Coolidge by a number of visitors who 
were accorded audience with him in his 
first week in office. It may be stated 
upon reliable authority that President 
Coolidge has not indicated a course of 
action definitely. It may be stated with 
equal authority that the new President 
does not view coal in terms of anthra- 
cite alone, but that he is rather familiar 
with the fuel situation not only in the 
New England states, but throughout 
the country in a general sense at least. 
Coming from New England, it is nat- 
ural that President Coolidge should 
thoroughly understand and sympathize 
with the attitude of the New England 
states regarding fuel supply. 

President Coolidge is understood to 
have no intention of calling a_ special 
session of Congress, even should there 
be a cessation of operations in the an- 
thracite field Sept. 1. The President 
does not possess any authority to take 


will be very much more ready to enact 
drastic legislation affecting coal than 
any of its predecessors has been. 

This sentiment is understood by both 
miners and operators, it is believed in 
Washington, and it is this sentiment 
added to the natural power of the posi- 
tion of Chief Executive of the Uniied 
States that places in the hands of Presi- 
dent Coolidge, and of the President’s 
agency, the Coal Commission, a power- 
ful weapon in behalf of the public in- 
terests. 





Many New Freight Cars 
Delivered 


During the last half of July, 9,493 
new freight cars were delivered to the 
railroads and placed in service, which 
brought the total number of new 
freight cars placed in service from 
Jan. 1 to Aug. 1 up to 96,950. 

The railroads also during the last 
half of July installed 121 new locomo- 
tives, making a total of 2,221 placed in 
service during the first seven months 
this year. 

Of the new freight cars placed in 
service during the last half of July, 
box cars numbered 3,595; coal cars, 
3,133; refrigerator cars, including 
those delivered to railroad-owned pri- 
vate refrigerator companies, 1,846, and 
stock cars, 226. 

The railroads had on Aug. 1, this 
year, 86,716 new freight cars on order 
with deliveries being made constantly. 
Of the total number on order, box cars 
numbered 38,689; coal cars, 34,457; re- 
frigerator cars, 9,299, and stock cars, 
2,214. 





with this condition in north- 
ern Ontario is the impetus given to 
prospecting in the neighboring metal- 
iferous region of Quebec by new pro- 
vincial mining regulations. 

An active demand for British coal, 
particularly Welsh anthracite, has de- 
veloped as a result of experience in 
Canada of the unreliability of the 
United States sources of supply with 
the prospect of ever ascending prices. 
Importation of British coal in the three 
months ended June 30, totaled 150,000 
tons as compared with 16,845 tons im- 
ported during the corresponding period 
of last year. 

Construction continues active through- 
out the provinces of Quebec and On- 
tario. During the first seven months 
of this year the contracts awarded 
throughout the Dominion amounted te 
$196,165,700, as compared with $159,- 
146,200 for the same period last year. 

—_——_—_— 


Screw Thread Commission 
Holds Meeting 


The National Screw Thread Com- 
mission met in Greenfield, Mass., Aug. 7 
for the discussion of standardizing of 
screw threads and related matters. 
During its stay in Greenfield the 
party enjoyed a tour over the Mohawk 
Trail scenic highway. The commission 
comprises Dr. G. R. Burgess, director 
of the U. S. Bureau of Standards, 
Washington, D. C.; H. W. Bearce of 
the Bureau of Standards; Commanders 
J. N. Ferguson and M. A. Libbey of 
the United States Navy; R. E. 
Flanders, Springfield, Vt.; George S. 
Chase, Cleveland, 0.; E. Buckingham, 
Hartford, Conn.; and F. O. Wells, 
Greenfield, Mass. 
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Chicago Is Confident of 
Fall Improvement 


Railroads are leading in the buying 
of machine tools in the Chicago dis- 
trict. There is practically no buying 
by indsutrials. The Chicago, Burling- 
ton & Quincy R.R. is expected to com- 
mence buying on the rather large list 
which has been outstanding for sev- 
eral months and the Elgin, Joliet & 
Eastern R.R. has made a few pur- 
chases during the past week. The 
Canadian National Ry. has made in- 
quiry for some twenty machine shop 
tools. The Pennsylvania R.R. has 
issued a list involving about 30 tools 
for its Pitcairn, Sharpsburg, Young- 
wood and Jerry shop. The Union 
Pacific R.R. is making inquiry for a 
driving wheel lathe and a drill press. 
The Baltimore & Ohio R.R. has issued 
an inquiry for one 32-in. shaper; one 
36-in. upright drilling machine; one 44- 
in. oortient boring mill; three 24-in. x 
12-ft. engine lathes; one 12-in. centering 
machine; two 5-in. twist drill grinding 
machines; one electric one-ton hoist; 
one motor-driven hack saw; one 20-in 
drill press; two 36-in. x 18-ft. motor- 
driven engine lathes; one 24-in. shaper; 
one 28-in. shaper; two 20-in. x 10-ft. 
engine lathes; and two No. 1 grinding 
and polishing machines for its Glen- 
wood Shop. 

Some purchases have been made by 
the pressed metal manufacturers. The 
automobile industry is doing very little 
at this time, but it is anticipated that 
purchases for replacement will be made 
during the next couple of months. 

Chicago dealers are inclined to the 
belief that machine tool buying has 
reached the low point for the year and 
that the market will show a gradual 
increase in activity from now until 
the end of the year. 

The second hand machinery demand 
has eased off. The price of new tools 
remains the same. 

Presses are in demand more than 
any other tool among the industrial 
concerns. A toy manufacurer has 
laced an order for several presses. 
Sales have been confined almost en- 
tirely to small tools with the exception 
of those made to the railroads. 


Better Trade Reported 
in Cincinnati 


There are definite signs of improve- 
ment evident in the Cincinnati machine 
tool market. Plants are reported to be 
running anywhere from 50 to 70 per 
cent of their capacity and business is 
considered slightly better than normal 
for this time of the year. The number 
of inquiries being received is indicative 
of increased activity for Cincinnati 
plants in the near future and it is 
apparent that many of these inquiries 
are likely to develop into good business 
within a short period. 

One source of gratification is the 
noticeable improvement in sales to the 
automotive industries. This field has 
been rather slack for a number of 
weeks and few orders of conseqience 
have been filled for automotive manu- 
facturers, but business in this line is 
steadily improving and it is expected 
that September will bring many orders. 
Railroads and the electrical tool manu- 
facturers are doing about their normal 
amount of buying for Summer and here 
again inquiries are on the increase. 
Business has been very good lately for 
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manufacturers of conveying machinery. 
This has been due in a large measure 
to the shortage of both skilled and un- 
skilled labor. Much conveying ma- 
chinery is being installed in rubber 
and powder plants and also in brass 
and steel mills. One of the large buyers 
of conveying machinery in the Cincin- 
nati market recently was the General 
Electric Co. 

Machine tool dealers say that the 
local purchase of machinery is on the 
increase and that the volume of busi- 
ness done by Cincinnati machine tool 
houses with Cincinnati firms is steadily 
showing a larger total. Manufacturers 
of planers expect that the railroads will 
be in the market soon and will make ex- 
tensive purchases. In fact there have 
been many inquiries and there are quite 
a number of orders which are about 
to be placed according to reliable 
authority. A normal production and 
sale of planers has been reported by 
Cincinnati houses, the steel mills doing 
their share of the purchasing. A 
marked preference for small planers is 
evident. This should not be interpreted 
as a tendency towards small orders as 
some of the recent orders have been for 
both small planers and the highest- 
priced planers. 

Among the electrical tool manufac- 
turers business is fair, in certain in- 
stances running as high as 25 per cent 
above the volume of business last year 
with a good outlook for the remainder 
of this month. Several large garages 
have been in the electrical tool market 
and the Pennsylvania R.R. has bought 
drills recently in the Cincinnati market. 

The production of lathes is going 
along nicely with orders in some of the 
plants providing for a normal amount 
of work during the rest of August. The 
automotive people are displaying more 
interest in lathes and buying at Detroit 
and Cleveland has picked up. 


Southern Market Shows 
Slight Betterment 


While industrial conditions through- 
out the Southern territory are reported 
as generally satisfactory, machinery 
and machine tool sales by Atlanta job- 
bers and manufacturers have been 
slightly off during the past two or 
three weeks. They have found the 
principal demand of late throughout 
the South has been for lathes, drilling 
machines and milling machines, and re- 
garded as a whole this business has 
proven materially better this Summer 
than it did last year at this time. The 
outlook for the rest of the year, too, 
is considerably better than at this time 
2 year ago, and a majority of dis- 
tributors and manufacturers predict 
a good volume of business the rest of 
the year in the Southern territory. 

The textile industries have been the 
principal machinery buyers in the past 
few months and are expected to con- 
tinue so the rest of the year due to the 
enormous amount of new construction 
that industry is carrying out in the 
South this year. The lumber industry 
has also been a fairly good buyer, but 
recently that trade has fallen off to 
some extent. 

Inquiries being received at present 
are out of all proportion to the gross 
amount of business that is being done. 
That is, numerous inquiries are being 
received, but they are developing only 
a comparatively small amount of 
business. 
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New York Market Holds 
Its Own 


Business in the machine tool market 
continues good and by comparison much 
better than at this time last year. 
Prospects for Fall business are excel- 
lent and leaders in the trade express 
the opinion that they are confidently 
looking forward to one of the best 
seasons in several years. 

Both the General Electric Co. and 
the Central Railroad of New Jersey 
were good customers last week and in- 

uiries are out from several roads in 
the East. The New York Central R.R. 
has several lists out and buying is ex- 
pected from this source within a short 
time. 

General industrials are not in the 
market just now to any extent but, 
again by comparison, neither were they 
in the market last August. Auto- 
motive industries are buying for re- 
placement at this time and dealers re- 
port that exceptionally large sales are 
expected in September from this source. 
One sale recently made to an auto- 
mobile concern totaled over a million 
dollars and machine tool men say that 
this is the beginning of rather spirited 
buying on the part of the automobile 
group. 

Used machine tools are not moving 
as fast as they were a few weeks ago 
and there has been no call for special 
machines in the past two weeks. 


——_—~——_ — 


Business Improves in 
Indiana 


A somewhat better tone is notice- 
able in the machinery and machine 
tool business in Indianapolis. The first 
part of August and the latter part of 
July saw many purchasing agents and 
executives out of the city on vacations, 
with the result that new equipment pur- 
chases were held up generally unless 
there was some pressing need. 

While there has been some decrease 
in the requirements for wood-working 
plants particularly interested in the con- 
struction industry, such as sash and 
door and interior finish plants, there 
has been an increase in inquiries from 
box factories, furniture factories and 
cabinet factories. The trade here learns 
these plants are gradually increasing 
production and many of them are plan- 
ning some additional installations that 
will mean considerable more business 
for local firms. At the Ross Power & 
Equipment Co. dealing in machinery 
here, Mr. Ross said the volume of busi- 
ness this year, during the first seven 
months, was far ahead of the same 
period last year. 

An encouraging note has been struck 
by the automotive industry here. Its 
tooling requirements have increased 
rather more than was expected since 
the first of August. One plant that 
was in the hands of a receiver has 
secured an order for several hundred 
taxicabs for use in New York, that has 
given the entire business here addi- 
tional optimism. The popular demand 
for closed cars has done much to in- 
crease the sale of special machinery in 
local automotive plants. 

Practically all sorts of printing ma- 
chinery and machinery specially fitted 
for allied trades, are reported in de- 
mand. There has been a big increase 
—— business since the middle of 
July. 
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Philadelphia Trade Is 
at Even Trend 


Skilled workers in the machine 
trades from British possessions, mostly 
Scotch, have provided an industrial 
asset to manufacturers in the Phila- 
delphia district in recent months. 
While the influx has not been great, 
the stream has been quite steady, and 
the trade has been able to absorb them. 

Reports from large industries are 
that all the manufacturers are glad to 
obtain the services of the thrifty Scotch 
workers, who prove a valuable addition 
to this country. Under the trade union 
rules abroad most of these men have 
served apprenticeships of from five to 
seven years, it was said by Earl S. 
Sparks, secretary of the Metal Manu- 
facturers Association, and they are 
well fitted for work here. Even the 
workers with less experience can find 
employment in the machine trades. 

Trade in the machine industry con- 
tinues somewhat sluggish, due to the 
seasonal decline. Many manufac- 
turers reported production to be in 
excess of orders. Others said that 
orders were keeping pace with produc- 
tion. 

In the steel industry reports show 
that so far this month the August sales 
are slightly ahead of the daily average 
for July. A considerable number of 
orders for structural steel has been 
booked this month. Tank plates for 
large oil interests for storage reservoirs 
have been ordered for the West in large 
quantities from mills in the Philadel- 
phia district. 

Boiler manufacturers report a con- 
siderable demand from laundries and 
industrial concerns. Sheet brass and 
copper dealers are enjoying a fairly 
active business with the call for sheet 
brass largely from builders using that 
material in roofing. 

In anticipation of the new plant of 
the General Electric Co., in contem- 
plation for southwest Philadelphia, a 
$3,000,000 housing project is under 
consideration. It is planned to develop 
about twenty acres of ground with 500 
dwellings. The operation is under con- 
templation by Norman R. Leedom. The 
Electric Co.’s plans have not yet fully 
developed. 

—_—@~——— 


Iron Production Is Big 
in the South 


With pig iron production in the Ala- 
bama district now on a basis of 240,000 
tons per month on the average there is 
a promise that 1923 will prove the big- 
gest record in the state’s history, ac- 
cording to a recent survey by William 
E. Dunn, Jr., of Atlanta, secretary of 
the Southern Metal Trades Association. 
Production in July was less than ir 
June, being 234,985 tons, but present 
indications promise this will be im- 
proved in August due to a steady im- 
provement of late in market conditions. 
The total for the first seven months of 
the year was 1,680,667 tons, nearly 50 
per cent better than the first seven 
months of 1924 or more than half a 
million tons. he biggest year in the 
industry’s history was in 1917 with a 
total of 2,950,000 tons, and with a 
slight increase the rest of.this year 
that record will be either equalled or 
excelled in 1923. 

Throughout the South, Mr. Dunn 
states, the iron and steel industries are 
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in as prosperous a condition as they 
have ever been, with most plants on 
capacity production. Export trade out 
of Southeastern ports has been excep- 
tionally good all this year, and 1923, 
according to present indications, will 
prove one of the best export years in 
the history of the industry in the South. 
Financially the South is in excellent, 
shape, with a promise of remaining so 
for the coming year due to good cot- 
ton prospects. A yield of close to 
12,000,000 bales is looked for selling at 
an average price of 25 cents per pound, 
and this would mean the best cotton 
year in the South’s history so far as its 
monetary returns are concerned. 





Edward M. Woodward Dies 
in Worcester 
Edward M. Woodward, aged 76 


years, died recently at his home in 
Worcester, Mass. Mr. Woodward was 
president and treasurer of the Wood- 
ward & Powell Planer Co., Worcester, 





EDWARD M. WOODWARD 


and was an ex-president of the Na- 
tional Machine Tool Builders’ Associa- 
tion, of which he was also a founder. 
Besides his prominence among machine 
tool makers he was also well known in 
civic activities of Worcester. For sev- 
eral years he was president of the 
board of aldermen and also chairman 
of the overseers of the poor. He served 
a term as president of the Chamber of 
Commerce of Worcester and was presi- 
dent of the Metal Trades Association in 
the same city. He was prominent in 
Masonic circles. 

Mr. Woodward had been identified 
with the machine tool trade during his 
entire business life. He learned the 
machinist trade in his uncle’s shop and 
was employed as a journeyman by 
Lathe & Morse, makers of lathes in 
‘Worcester. Later he was the mechani- 
cal expert in the Southern territory for 
the Weed Sewing Machine Co., with 
headquarters in Baltimore. Following 
this he was in the New York office of 
the Bullard Machine Tool Co., of 
Bridgeport, Conn. 

With A. M. Powell he organized the 
Powell Planer Co. at Worcester in 1887 
and when the firm was incorporated 
the name was changed to the Wood- 
ward & Powell Planer Co. 
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Business Items 


The Pawling & Harnischfegar Co., 
Milwaukee, Wis., has appointed the 
Laughlin Barney Machinery Co., Pitts- 
burgh, Pa., to represent the company 
in western Pennsylvania and eastern 
Ohio. 

The Waynesboro Nut Lock Co., 
Waynesboro, Pa., has recently been in- 
corporated for the purpose of manufac- 
turing lock washers. 


The Oilgear Co., Milwaukee, Wis., 
has moved its offices and factory to 398- 
406 Thirty-eighth St., Milwaukee. 


Standard Steel & Bearings, Inc., has 
completed moving its Philadelphia 
plant to Plainville, Conn. 


The Foster Machine Co. of Elkhart, 
Ind., has increased its capital stock 
from $500,000 to $1,000,000. 


After Sept. 1 the address of Pollard 
Brothers, Chicago, Ill., will be 4034- 
4036 N. Tripp Avenue. 


The Pioneer Instrument Co. has pur- 
chased the business of Brandis & Sons, 
Inc., including their factory and equip- 
ment. The latter company has made 
engineering and nautical instruments 
since 1872, while the Pioneer company 
manufacturers aircraft instruments ex- 
clusively. Each organization will con- 
tinue the sale of its own product. The 
manufacturing facilities will be com- 
bined, however, and operated as one 

lant. William F. and Henry A. 

randis will continue as president and 
vice-president of Brandis & Sons. Both 
companies will occupy the Brandis 
building at 754-758 Lexington Ave., 
Brooklyn. 


The United States Electrical Tool 
Co., Cincinnati, Ohio, has moved its 
Detroit office from the Marquette Build- 
ing to 50 Canfield Ave., E., and its 
Columbus office from 430 N. High St., 
to 509 N. Park Ave. At both locations 
larger stocks of tools will be carried 
than formerly. 


The Schultz-Osmanki Sheet Metal 
Works, 532 National Ave., Milwaukee, 
have been dissolved as a partnership. 
Frank P. Schultz retires and the busi- 
ness will be continued by John G. 
Osmanski as the Osmanski Sheet Metal 
Works. 


Destruction of practically the entire 
benzol plant of the Milwaukee Coke & 
Gas Co. on Aug. 1 caused a loss 
estimated at nearly $250,000, covered 
by blanket insurance amounting te 
$3,600,000 on the complete property. 
Plans are being completed for recon- 
struction of the unit. The damage was 
caused by an explostion of a storage 
tank which caused a conflagration and 
further explosions, wrecking the build- 
ings and equipment. 


The increased volume of steel busi- 
ness is reflected in the construction 
rogram of the Carnegie Steel Co. at 
its Munhall, Pa., plant. Eight new 
834 hp. Stirling boilers and eight new 
model Westinghouse underfeed stokers 
will supply steam for steel production. 
The new stoking department includes 
steam power refuse dumping mecha- 
nisms, non-clinkering extension side- 
wall tuyeres and automatic secondary 
ram fuel bed control adjusting mecha- 
nisms. Engberg vertical steam engines 
will drive forced draft fans. 
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The name of the village of Corliss, 
Racine County, Wis., has been officially 
changed to Sturtevant, in honor of the 
B. F. Sturtevant Co., Boston, Mass., 
that recently purchased the plant and 
property comprising the works of the 
former Wisconsin Engine Co., and is 
completing extensive repairs and over- 
hauling with the purpose of resuming 
the operation as a mid-west production 
center. 


The Smith-Grubber Co. of LaCres- 
cent, Minn., near LaCrosse, Wis., manu- 
facturing machinery and special equip- 
ment for clearing cutover lands, pulling 
and grubbing stumps, etc., has been 
re-incorporated as the W. Smith Grub- 
ber Co., with a capital of $100,000. 
The officers are: president, Frank R. 
Smith; vice-president, Donnelly Smith; 
secretary-treasurer, Mark W. Smith. 


The Brightman Bros. Co., Columbus, 
Ohio, which recently was incorporated 
with $250,000 capital stock has pur- 
chased a site in South Columbus, and 
has let contracts for the erection of 
factory buildings and the purchase of 
equipment. It expects to be in opera- 
tion in 90 days. The company will 
manufactvre hexagon steel bar nuts, 
shafting machinery and straigutening 
machinery and later on additional 
buildings will be erected to be devoted 
to the manufacture of turned and 
drawn shafting, screw stock and cold 
drawn products. 


L. W. Seeligsberg has established an 
office at 50 Church St., New York City, 
for his industrial advertising service. 


A trade and technica! division has 
been established in Detroit by the 
advertising concern, Brooke, Smith & 
French, Ine. 


Personals 


WILLIAM J. MERTEN, metallurgical 
engineer of the Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, 
’a., has been elected chairman of the 
Pittsburgh chapter of the American 
Society for Steel Treating 


EDWARD T. OLIVER is been ap- 
pointed representative fo. the Whitman 
& Barnes Manufacturing Co., Akron, 
Ohio, in the Ohio district with his head- 
quarters in Cleveland. 

. B. Quitten of the Cincinnati 
Planer Co., Cincinnati, returned ‘re- 
cently from a six weeks trip to Yellow- 
stone Park, Alaska, California and the 
Grand Canyon. 


NoRMAN B. CuHace of the Fosdick 
Machine Tool Co., Cincinnati, has re- 
turned from a combination business 
and pleasure trip to Utah, California, 
Wyoming and other Western states, 


Paut M. MAHLER has severed his 
connection with G. Topham & Co., 
Vienna, Austria, and is now the ex- 
port manager of the D. J. Murray Man- 
ufacturing Co., Wausau, Wis. 


JOHN P. O’CONNOR has been ap- 
— manager of the Seattle, Wash., 
ranch of E. C. Atkins & Co., Indian- 
apolis. 

WILLIAM F. IRRGANG, for some years 
a member of the Warren & Irrgang 
Co., manufacturing factory trucks and 
trailers in Springfield and Chicopee, 
Mass., has joined the Cowan Truck 
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Co., Holyoke, Mass., as designer of 
equipment to meet the special needs of 
industries and railroads in the handling 
of material. 


WILLIAM Best, Jr., has been ap- 
pointed district sales manager on the 
Pacific Coast for the Falcon Tinplate 
Co. and the Falcon Steel Co., Niles, 
Ohio, which recently opened offices in 
the Sharon Building, San Francisco. 


WILLIAM S, DICKSON has been ap- 
pointed manager of the Rochester 
office of Henry Prentiss & Co., New 
York. He succeeds F. W. Schiefer who 
has resigned. Mr. Dickson was for- 
merly with the Acme Machine Tool Co. 
and the Cincinnati Planer Co., both of 
Cincinnati. 

F. H. Roop has been appointed en- 
gineer of tests for the Pittsburgh Test- 
ing Laboratory. He is a graduate of 
Syracuse University, and for many 
ears was engineer of tests for the 
New York State Highway Commission. 


ARMAND J. P. VANDERMYN has been 
elected president of the Industrial Paint 
Co. Pittsburgh, of which he has been 
vice-president and general manager. 


Howard B. CHARLES, former general 
yurchasing agent for the McClintic- 
farshall Construction Co., has been 
appointed secretary and treasurer of 
the Industrial Paint Co. 


W. J. SMITH has been appointed dis- 
trict manager of the car service division 
of the American Railway Association 
with headquarters in Omaha, Neb. 
Mr. Smith was formerly general agent 
for the Chicago & Northwestern R.R. 
in Omaha. 


Obituary 


= 


THOMAS ELLIs Brown, chief consult- 
ing engineer of the Otis Elevator Co., 
New York, died recently at his home in 
Morristown, N. J., of heart disease. 
Mr. Brown was 67 years of age and 
one of the best known engineers in the 
country. He had been with the Otis 
Elevator Co. for the past 27 years. He 
was the designer of the elevator in the 
Eiffel Tower, Paris, and was assistant 
engineer on the elevated railway con- 
struction in New York City. 


ELMER G. HURLBUT, general manager 
of the Vulcan Iron Works, New 
Britain, Conn., died recently in a hos- 
— in New Haven, Conn. Mr. Hurl- 
nut was 56 years of age and had long 
been identified with the foundry busi- 
ness. 


JOHN Hoyves McGowan, aged 93 
years, president of the John H. Mce- 
Gowan Co., pump manufacturer of 
Cincinnati, Ohio, died recently at his 
residence in that city. Mr. McGowan 
had been connected with the machinery 
business for a number of year and ob- 
tained patents on many pump inven- 
tions. He retired from active business 
about 20 years ago. The John H. Mc- 
Gowan Co. was formed by his brother 
and himself in 1862 and incorporated in 

881. 


CHARLES P. LAIRD, one of the super- 
intendents of the Carnegie Steel Co., 
located at Homestead, Pa., was found 
murdered near Erie, Pa., recently. The 
perpetrators of the crime have not been 
apprehended. 
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Carnegie Steel First to 
Adopt New Hours 


The twelve-hour day in the plants of 
the Carnegie Steel Co. was eliminated 
Aug. 16, it was officially stated. The 
workers will receive a flat increase in 
wages of 25 per cent. Thousands of 
additional workmen will be required 
under the new schedule. 

Laborers who have been working ten 
hours or more and who will go on the 
eight-hour turn will receive 50 cents 
an hour instead of 40 cents. If the 
mills are unable to obtain sufficient 
labor for the extra turn which will be 
necessary operations may have to be 
curtailed until such time as the short- 
age can be made up. Workmen who 
have been employed twelve hours a day 
will receive $4 a day, compared to $4.80 
under the old wage schedule. 


Export Opportunities 


The Bureau of Foreign and Domestic 
Commerce, Department of Commerce, 
Washington, D. C., has inquires for the 
agencies of machinery and machine tools. 
Any information desired regarding these 
opportunities can be secured from the above 
address by referring to the number follow- 
ing each item. 

War- 


Automobile parts and accessories. 
No. 


saw, Poland. Agency. Reference 
7419. 

Motor Accessories. Christchurch, 
tralia. Agency. Reference No. 7478. 
Oil well drilling equipment. San Sebas- 
tian, Spain. Purchase. Reference No, 7479. 

Tin can making plant. Cairo, Egypt. 
Purchase. Reference No. 7437. 

Engineering materials. Birmingham, 
England. Agency. Reference No. 7429. 


Aus- 


Forthcoming Meetings 


Association of the American 
Railway Tool Foreman’s Association. Hotel 
Sherman, Chicago, Ill, Aug. 29, 30 and 31. 
Eleventh annual convention. Herbert 3. 
White, Cleveland Twist Drill Co., 9 North 
Jefferson St., Chicago, Ill, secretary and 
treasurer, 

International Railway General Foremen’s 
Association. Annual convention. Hotel 
Sherman, Chicago, IL, Sept. 4, 5, 6 and 7 
William Hall, secretary, 1061 W. Wabash 
Ave., Winona, Minn. 

New Haven Branch of the American So- 
ciety of Mechanical Engineers. Third an- 
nual machine tool exhibit Sept. 18, 19, 20 
and 21. Mason Laboratory, New Haven, 
Conn. A. C. Jewett, chairman. 

Association of Iron and Steel Electrical 
Engineers. Iron and steel exposition, Buf- 
falo, Sept. 24 to 28. John F. Kelly, secre- 
tary, Association of Iron & Steel Electrical 
Engineers, 708 Empire Building, Pitts- 
burgh, Pa. 

National Safety Council. Twelfth annual 
congress at Buffalo, N. Y., Oct. 1 to 5. All 
meetings will be held at the Statler Hotel. 
Headquarters, 168 No. Michigan Ave., Chi- 
cago, 

American Society for Steel Treating. An- 
nual convention at Pittsburgh in connection 
with the International Steel Exposition, 
Oct. 8, 9, 10, 11 and 12. W. H. Eisenman, 
4600 Prospect Ave., Cleveland, Ohio, na 
tional secretary. 

Society of Automotive Engineers. Pro- 
duction meeting at Cleveland, Ohio, Oct. 
25 and 26. Headquarters, 29 West 39th St.. 
New York City. 

American 
October 29, 
York City. 

National Exposition of Power and Mechan- 
ical Engineering. Second annual exposi- 
tion to be held at the Grand Central Palace, 
New York City, Dec. 3 to 8 Headquarters, 
Grand Central Palace, New York City. 


The Supply 


Association. 
Astor, New 


Management 


30, and 31, Hotel 
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New and Enlarged Shops 








Machine Tools Wanted 











llL, Chicago—G. & G. Brass Mfg. Co., 
6024 South State St.—one 20 to 24 in. drill 
press. 

Kan., Cimarron—Crawford Bros. (gar- 
age)—drill press, lathe, emery stand, belt- 
ing, pulleys and shafting. 

Kan., Deerfield—Ford Garage—iathe. 

Kan., Dodge City—E. A. Zweig, 1310 
Central St. (garage)—cylinder grinder, drill 
press, lathe, emery wheel, stand, belting, 
hangers and bearings (used preferred). 

Kan., Garden City—Egger Electric Co., 
Cc. Egger, Purch. Agt.—lathe and drill 
press. 

Kan., Garden City—Elsey Electric Co.— 
lathe. 

Kan., Garden City—H. & H. Motor Co., 
Severs Ave., G. A. Hard, Purch. Agt.— 
eylinder grinder. 

Kan., Garden City—C. E. Kretzinger, 514 
North 10th St. (blacksmith)—lathe. 

Kan., Garden City—Long Bros.—drill 
press for garage. 

Kan., Garden City—Nash Sales & Service, 
Webb Bros., Purch. Agts.—drill press and 
eylinder grinder. 

Kan., Syracuse—Hastings & Lane Motor 
Co.—burning in machine and lathe, 

Kan., Syracuse—P. Kennedy—lathe for 
repair shop. 

Ky., Louisville—Office of United States 
Engineer, P. O. Box 72—one pipe cutter for 

to 2 in. pipe; one pipe vise to hold 3} to 
3 in. pipe; one ratchet drill, combination, 
22 in. handle, with sockets; one screw rail 
bender for 85 Ib. rails. 

La., Independence—T. E. Sanders (manu- 
facturer of hoes)—sheet steel tools, ma- 
chinery and dies. 

Mich., Detroit—A. N. Haskell, 1045 Hib- 
bard Ave.—21 in. Le Blond lathe and drill 
grinder. 

N. Y., Buffalo—J. Jacobstcin, 309 Liberty 
Blag.—equipment for garage and repair 
shop at 1202 Bway. 

N. Y., Buffalo—F. J. Lewis, 1630 Bailey 
Ave.—equipment for garage and repair 
shop. 

N. Y., Buffalo—L. Spaeth, 1389 Jefferson 
Ave.—equipment for automobile service 
station at 1142 Jefferson Ave. 

N. ¥., Buffalo—H. Weinstein, 90 Monroe 
St.—equipment for automobile service sta- 
tion at 421 Niagara St. 

N. Y., Jamestown—Anderson Motor Sales 
Co., East 3rd St. and Prendergast Ave., 
J. Mudjett, Jr.. Purch. Agt.—presses, lathe, 
tools and general equipment for garage 
and service station. 

N. Y¥.. New York—Elk Mchy. Corp., 243 
West 17th St.—internal grinding attach- 
ment for Universal grinder, multiple index 
for Cincinnati miller and 8 in. face mill. 

N. Y.. New York—Noble Mchy. Co., Inc., 
3 Howard St., W. Noble, Purch. Agt.— 
several No. 0 and No. 00 Brown & Sharpe 
automatic screw machines. 

N. C., Winston-Salem—Lindsay-Fiskel- 
Buick Co. (garage and service station) — 
lathe and drill press. 

Pa., Sugargrove—W. F. Dalymple—one 
19% or 12 in. lathe, presses and small 
garage tools. 

W. Va.. Williamson—S. M. Goodloe— 
lathe, drill press and air compressor for 
garage. 

Wis., Madison—F. A. Hallman, 213 East 
Main St.—equipment, anvils, presses and 
small tools for proposed machine shop. 

Wis., Milwaukee—Mchy. Supply & Equip- 
ment Co., 522 Poplar St. (manufacturer of 
saws, knives, etc.), B. L. McBride, Purch. 
Agt.—5,000 Ib. punch press to punch hole 
up to 22 in., diameter by § in. 

Wis., Milwaukee—Standard Fitting Co., 
c/o L. Tiefenthaler, 221 Grand Ave. 
(manufacturer of cooking apparatus, etc.) 
—machine shop equipment, including me- 
dium size lathes, two drill presses and 


grinders; also foundry equipment. 


Wis., Mondovi—W. Hardy—automobile 
repair machinery, press, gasoline tanks and 
pumps for proposed garage. 

Wis., Prairie du Chien—Prairie du Chien 
Mfg. Co. (manufacturer of table lamps and 
phonographs), W. Erni, Purch. Agt.—22 in. 
drill press and nickle plating equipment. 

Que., Baieville—Garage Central, M. Joyal, 
Purch. Agt.—equipment. 

Que., Breakeyville—Garage Gosselin, J. 
Gosselin, Purch. Agt.—avtomobile repair 
equipment. 

Que., Buckingham—Garage Cadieux, H. 
Cadieux, Purch. Agt.—automobile repair 
equipment. 

Que., Cedars—Garage Legault, O. Legautt, 
Purch. Agt.—equipment. 

Que., Chandler—Chandler Garage Co., 
D. Lefebvre, Purch. Agt.—garage and auto- 
mobile repair equipment. 

Que., Charny—Garage Girard, A. Girard, 
Purch, Agt.—garage and automobile repair 
equipment. 

Que., Chateauguay—I. H. Jeffrey—garage 
and automobile repair shop equipment. 

Que., Cheneville — Garage Levert, H. 
Levert, Purch. Agt.—automobile repair 
shop equipment. 

Que., Delson—Garage Delson, A. Lacoste, 
Purch. Agt.—automobile repair shop equip- 
ment. 

Que., Deschambault—Garage Mayrand, 
A. Mayrand, Purch. Agt.—garage and auto- 
mobile repair equipment. 

Que., Drummondville—J. 
mobile repair shop equipment. 

Que., Drummondville—E. L. Watkins— 
garage and automobile repair equipment. 

Que., Farnham—G. A. Rivard & Son, 
Main St.—automobile repair shop equip- 
ment. 

Que., Franklin Centre—C. Stone—auto- 
mobile repair shop equipment. 

Que., Granby—Seale & Lockwood, Young 
St. (garage, etc.), E. A. Lockwood, Purch. 
Agt.—machine shop equipment. 

Que., Howick—J. S. Rorison—automobile 
repair shop equipment. 

Que., Mont Joli—J. A. Landry—auto- 
mobile repair equipment. 


Que., 
L. 


Cardin—auto- 


Montmagmy — Garage Normand, 
J. . Normand, Purch. Agt.—garage 
and automobile repair equipment. 

Que., Montreal—A. Belanger, 689 Ave. 
Des Erables—automobile repair equipment. 

Que., Montreal—G. Fortier, 3099 Notre 
Dame St., E., N. Fortier, Purch. Agt.— 
small punching machine and other equip- 
ment for automobile repair shop. 

Que., Montreal—E. Leclerc, 1481 St., 
Dominique St.—automobile repair equip- 
ment. 

Que., Montreal—R. R. Lortie, 1870 Henri 
Julien St.—equipment for garage and repair 
shop. 

Que.. Montreal—G. Plamondon, 548 Men- 
tana St.. E. R. Plamondon, Purch. Agt.— 
garage and automobile repair equipment. 

Que., Montreal—L. Prefontaine, 21 De La 
Roche St.—small lathe and other garage 
equipment. 

Que., Montreal—W. H todgers, 448 
Lagauchetiere St., W.—equipment for gar- 
age and automobile repair shop. 








Que.. Napierville—E. Lavoie, Boulevard 
—small lathe and other equipment for 
garage. 

Que., Ormstown—D. TT. Macintyre— 
equipment for blacksmith and machine 
shop. 


Que., Papineauville—Garage Central, I. 
H. Lefebvre, Purch. Agt automobile re- 
rair equipment, small lathe, ete. 

Que., Repentigny — J. Rivit — complete 
equipment for garage and automobile re- 
pair shop at 3839 Lasalle St., Montreal. 

Que., St. Barnabe Sud—A. J. Benoit— 
automobile repair shop equipment. 

Que., Ste. Marguerite Sta.—C. TD. Robert 
—complete garage and repair equipment. 

Que., St. Scholastique—G. Senecal—com- 
plete equipment for garage on Boyer St, 











Machinery Wanted 


Calif., Martinez—R. R. Arnold, County 
Surveyor—one crane for loading and un- 
loading gravel cars. Estimated cost $5,000 

Calif., Sacramento — Sacramento Pipe 
Wks., R St. near 7th St.—traveling crane. 

Calif., San Francisco — San Francisco 
Assn. for the Blind, 1120 Folsom St.— 
$50,000 worth of machinery and equipment 
for broom factory and for the manufacture 
of baskets and rattan furniture. 

Ill., Chicago—Gumbinsky Bros. Co., 2261 
South Union Ave.—$1,500.000 worth of 
equipment for proposed paper mill. 

Ill., Chicago—R. Hoffman, Room 205, 235 
South State St.—woodturning bench lathe 
11 in. swing, 3 ft. between centers, slide 
rest, countershaft, speed and shift pulleys 
with hangers. 

Ill., Chicago—Neptune Linen Supply Co., 
805 East 39th St.—complete laundry equip- 
ment, 

Ill., Rockford—Rockford Casket Co., 1418 
South Marion St.—woodworking machinery, 
including sticker, bandsaw and sander. 

Ill., Waukegan—Callahan Dairy Co., 428 
Franklin St.—pasteurizing machinery, belt- 
ing, shafting, hangers and_ refrigeration 
machinery, several ton capacity. 

Ind., Hillisburg—H. A. Spurgeon—144 x 
22 in. Chandler & Price job press with 
shafting. 

Ind., Newcastle—Indiana Rolling Mill— 
gate type shear, capacity 144 in. or longer 
by 1 in, 

Ia., Decorah—A. Prastmaik—9 x 12 in. 
job printing press. 

Kan., Garden City—L. Kempe Battery & 
Radiator Shop—electric drill. 

Kan., Garden City — A. R. Oldfather 
(battery repair)—electric drill. 

Kan., Syracuse—Syracuse Times, M. B. 
Royer, Purch, Agt.—144 x 22 in. job press. 

Ky., Louisville—Standard Sanitary Mfg. 
Co., 6th and Shipp Sts.—sand drier and 
sand blasting machinery. 

Ky., Louisville—Stoll Oil Refining Co., 
Bway—tanks and other equipment for three 
proposed filling stations. 

Minn., Evansville—Enterprise—Diamond 


press. 














Minn., Minneapolis—Smith’s Inventions, 
Inec., 2619 4th St.—squaring shear, circle 
shear and bending roll for 12 gauge ma- 
terial. 

Mo., Kansas City—F. P. Hitchcock, 404 
Gumbel Bldg.(lumber)—steam sawmill. 

Mo., St. Louis—Roxana Petroleum Co., 
Arcade Bldg.—equipment, including pump- 
ing machinery, for proposed forty gasoline 
service stations, 

Mo., St. Louis—Weber Bros., 806 Warren 
St. (wood carving)—wood turning lathe, 
medium size. 

_N._Y., Buffalo—Joy Bubble Candy Co., 
8&7 Niagara St.—equipment for proposed 
exndy factory. 

N. Y., Lockport — Harrison Radiator 
Wks., Washburn St., H. C. Harrison, Pres. 
—furnaces, power hammers, cranes, hoists, 
shafting, hangers, reamers, etc. for $500,000 
addition to plant. 

_ New York—Elsee Products Co.. 
°80 Bway.—bageging machine, capacity, 50 
ton cement per day. 

N. C., Statesville—J. C. Steele & Sons 
(manufacturer of brick making and clay 
working machinery), C. M. Steele, Purch 
Agt.—large plain milling machine, about 
No. 4 (new or used). 

0., Columbus—Linde Air Products Co., 
320 Dublin ial equipment for 





Ave.-——speci 
proposed $45,000 factory. 

0., Dayton—Eng. Division, Air Service, 
McCook Field—one arc welding machine, 

0., Leetonia—Leetonia Tool Co vertical 
shears, belt driven, to cut 3 or 34 in. square. 

Pa., Honesdale—Woodlawn Dairy Prod- 
ucts Co., address manager—milk testing 
machines, coolers, shafting, hangers, pulleys, 
etc. 
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RISE AND FALL OF THE MARKET 


) 


Principal price changes were in the inactive non- | 


ferrous metals market, which declined fairly generally 
in both New York and Cleveland. Steel prices remain 
the same as a week ago, the “short day” not yet having 
affected the market. The low record of the year to date 
in steel ingot production was hung up in July, when the 
daily rate of 140,000 tons was under 3,500 under the 
June rate. The peak was in April, when production was 
17,100 tons per day higher than in July. 


IRON AND STEEL 


- ; aka 
PIG IRON — Per gross ton— Quotations compiled 
Matthew Addy Co.: 
CINCINNATI 
No. 2 Southern 
I 54 varemc vader Sens wess 
Southern Ohio No. 2........... 
NEW YORK—Tidewater wna 
Southern No. 2 (silicon 2.25@2.75)...............6-. 
BIRMINGHAM 
No. 2 Foundry..... 


PHILADELPHIA 
Eastern Pa., No. 2x (silicon 2 
Virginia No. 2 


er Pree 


Grey Forge.. 
CHICAGO 


No. 2 Foundry local..... ee 

No. 2 Foundry, Southern (silicon 2.25@2.75) 
PITTSBURGH, meena am charge 

No. 2 Foundry. , 

Basic. . tie ee cake ane 

Bessemer 


from Valley 


IRON MACHINERY CASTINGS—Cost in cents per |b. of | 


100 flywheels, 6-in. face x 
gray iron, weight 275 Ib.: 
Detroit 6.75 

Cleveland . 6.75@7.40 
Cincinnati . 7.50 

5.50@7.00 
5 00@5 .56 


24-in. dia., hub not cored, good quality 


Chicago 


SHEETS—Quotations are in cents per pound in various cities 
from warehouse; also the base quotations from mill 
Pittsburgh, 
Large 
Blue Annealed Mill Lots New York Cleveland Chicago 
59 3.75 4.15 
. 64 3.80 4.20 
.69 3.85 4.25 
.79 3.95 4.35 


05 
05 
10 
.20 


45 
50 
55 

65 


Nos. 17 and 21. 
Nos. 22 and 24. 
Nos. 25 and 26. 
es Oe as cobwks 


95 
00 
05 
15 


UMinMm 


Pittsburgh N 


4.00 
4.10 
4.40 
4.55 


Galvanized 
Nos. 10 and 11. 
Nos. 12 and 14. 
Nos. 17 and 21. 
ag 22 and 24. 


5.15 
.25 
55 
.70 
85 
15 


4.70 
4.80 
5.10 
5.25 
5.50 
5.80 


5.35 
5.45 
5.75 
5.90 
6.05 
6.35 











York Cleveland Chicago | 


WROUGHT PIPE (Welded)—The following mill discounts are 
to jobbers for carload lots on the latest Pittsburgh basing card: 
Steel BUTT WELD Iron 

Black Galv. Inches Black 
62 50} to 1} 
LAP WELD 
434 


Galv. 


13 


Inches 


11 and 12. ; 
BUTT WEL D, EXTRA STRONG, PLAIN E NDS 
] 60 49} 2 to 1} 
a hire be tka 61 503 
LAP WELD, EXTRA STRONG, PLAIN ENDS 
42) 
46} 
52 3 
4. 3} 2 45 
ll and 12. 44 


Warehouse discounts are as follows: 


New York Cleveland 

Black Galv. Black Galv. 

1 to 3 in. steel butt welded. 487% 34% 554% 433% 50% 37% 

24 to 6in. steel lap welded. 44% 30% 534% 403% 47% 34% 

Malleable fittings: Classes B and C, banded, from New York 
stock sell at list plus 15%. Cast iron, standard sizes, 17}% off. 


Chicago 
Black Galv. 





SEAMLESS STEEL TU BING—F ollowing base discounts are on 
20 gauge or .035-in., round, cold-drawn tubing, }-in. to 1-in., O.D., 
weighing 0.17 Ib. to 0.36 Ib. per ft. Cutting charge per 100 cuts, 
$1.50 to $1.58: 
O.D. List Price 
Inches per fet. 
) $0.09 


Differential 
Discount 
35% 
aed 
31% 


List Price 
per fe. 
$0.16 

1S 


Differential O.D, 
Discount Inches 
50% 

mi 45% l 
.14 40% 
NOTE—The discounts are to be lowered by the following differ- 
entials in the case of regular . 10-.20 — 25,000 ft. or over, 83; 
15,000 to 25,000 ft., 82; 5,000 to 15,000 ft., 81; 1,000 to 5,000 fr., 80; 


oae) 


less than 1,000 ft., 7 


MISCELLANEOUS— Warehouse prices in cents per pound in 
100-lb. lots: 
New York Cleveland Chicago 


. 50 00 4. 
.00 .00 6. 
00 .00 6. 
19 66 
50 25 
SO 66 
.40 .90 
‘90 40 
64 .46 
54 36 
54 36 
.61 
.46 
36 


Open hearth spring steel (base) 
Spring steel (light) (base) 
Coppered Bessemer rods(basc).. 
Hoop steel. ‘ % (Sey 
Cold rolled strip steel. 

Floor plates ...... 

Cold finished shaftin; 1g © or screw. 
Cold finished flats, squares.. 
Structural shapes (base) 

Soft steel bars (base).. ' 
Soft steel bar shapes (base)... 
Soft steel bands (base). ....... 
Tank plates (base) 

Bar iron (3.25 at mill) 

Carban tool steel 


~1 U1 00 Sa 


a eee en ee 
° 
: e 
RW www w ew @®F OAD 


1! BRwMwWwwwur Ws 


40@ 55% 
New York, 33. 


Electric welding wire, 


7.35. per lb. 


METALS 





Current Prices in Cents Per Pound 
Copper, electrolytic (up to carlots), New York.. 
lin, 5-ton lots, New York 
Lead (up to carlots), St. Louis... 
Zinc (up to carlots), St. Louis... 


6.50 
6.20 











August 23, 1923 





METALS—Continued 

Aluminum, 98 v0 99% ingore, 1-15 New York Cleveland Chicago 

Ca ciths ch nniies khekebane + «0d 26.10 27.00 28.00 
Antimony (Chinese), ton spot........ 8.00 10.50 8.75 
Copper sheets, base............ ..++ 23.75 22.50@23.00 23.00 
Cammer Gee Gl.) ... . cnc cccccesces 17. 19.75 16.25 
ee nS a ee 21.25 23.00 19.50 
Copper tubing (l.c.l.)................ 26.00 28 .00 23.00 
Brass sheets (l.c.l.).............+-0-- 19.00 23.00 18.75 
8 ES A eer 24.50 28.50 20.50 
PO Gre. is ccs cawewnrete 17.25 19.25 15.75 
es Sy 8 ee 19.50 _ Ea 
Zine sheets (casks)................. 40.25 kee 
Solder (} and 4), (case lots)...... aoe 27.75 20.00 
Babbitt metal (83% tin)........... 52.00 45.00 38.00 
Babbitt metal (35% tin)........... 25.00 17.00 16.00 
Nickel (ingot and shot)....... - _ - ee 35 00 
Nickel (electrolytic). . . 32.00 35.00 








SPECIAL NICKEL AND ALLOYS—Price in cents per Ib, 


Malleable nickel sheet rey iceckhenéesannh . 57.00 
Hot rolled rods, Grade “ ’ (base). PF CRI. MEI Oe 55.00 
Cold drawn rods, Grade “AS I acta iy ac cst ne oredr a 63.00 
ss 4 Lo TAU dus bbevervsendeaeneeea a4 37.00 
Hot rolled copper nickel rods (base) Liarseo eis Rea ee 45.00 


Manganese nickel hot rolled rods “E’’—low manganese (base) 57.00 
Manganese nickel hot rolled rods “‘D’’—high manganese (base)60.00 


Base price of monel metal in cents per Ib., f.0.b. Huntington, W. Va.: 


Shot ... 32.00 Hot rolled rods (base). 40.00 
Blocks....... 32.00 Cold drawn rods (base). 48.00 
Ingots. _ 38.00 Hot rolled sheets (base). 42.00 





OLD METALS—Dealers’ purchasing prices in cents per pound: 
New York Cleveland Chicago 














Copper, heavy, and crucible.... 12.00 11.50 12.00 
Copper, heavy, and wire. 11.50 11.00 11.25 
Copper, light, and bottoms..... 10.00 9.00 10.00 
RR ics vatunee 6 awkees 5.00 5.00 5.50 
Rs oa oe 0 a wdinreenpedteee 4.00 4.00 4.50 
Brass, heavy, yellow.......... 7.50 owe 7.00 
Brass, heavy, red............. 9.50 9.50 9.00 
I, TE a cc a wien eeare Ah iyes 6.00 5.00 6.25 
No. 1 yellow brass turnings... .. 7.00 6.00 6.75 
Ns cts «v4 ahah een me ced 3.75 3.00 3.75 
TIN PLATES—American Charcoal—Bright—Per box. 
New  Cleve- 
York land Chicago 
“AAA” Grade: 
) el 20x28, 112 sheets....... $23.50 $19.50 $18.50 
**A” Grade: 
IC, 20x28, 112 sheets....... 21.00 17.00 17.00 
Coke Plates—Primes, 20x28 in. 
100-Ib., ig ere 14.00 12.60 14.50 
Terne Plates—Small lots, 8-lb. Coating 
IC, BGs £hatacetcanecas 8.25 6.55 7.40 
MISCELLANEOUS 
Cleve- 
New York land Chicago 
Cotton waste, white, per|lb.. $0. 10@0.13 $0.15 $0.11 
Cotton waste, colored, perlb. .08@.13 oa .08 
Wiping cloths, 13}x13},perlb. 10.25 36.00 perM_ .10 
Wiping cloths,13}x20},per Ib. ; 52.00 perM 13 
Sal soda, per 100 Ib......... 1.65 2.25 2.65 
Roll sulphur, per 100Ib..... 3.85 3.25 3.50 
Linseed oil, per gal., 5 bbl. lots. 1.05 1.18 1.14 
White lead, dry or in oil....... 100Ib. kegs. New York, 14.00 
Red lead, dry a a 1001b. kegs. New York, 14.00 
Red lead, in rail ET a ee 100lb. kegs. New York, 15.50 


Fire clay, per 100 Ib. bag...... .65 .60 
.per net ton 
. per net ton 


$4.00@4.50 


Coke, prompt furnace, Connellsville... 
5.25@5.50 


Coke, prompt foundry, Connellsville... 





It Pays to Replace—NOW 


Shop Mater1als and Supplies 








SHOP SUPPLIES 


Current Discounts from Standard Lists 


New  Cleve- 


York land Chicago 
Machine Bolts: 
All sizes up to 1x30 in............. 30% 50-10% 45-5% 
1} and 1}x3 in. upto 12 in.......... 8% 50% 50% 
With cold punched hex. nuts up to | 
in. diam. (plus std. extra of 10%) 15% $3.50 net 


With hot pressed hex. nuts up to 1x30 


in. (plus std. extra of 10%)........ 20% 3.50 net $4.00 of 





Button head bolts, with hex. nuts List net List net ..... 
Hex. head and hex. nut bolts.. . LEME keds 65-5% 
Lag screws, coach screws Rn ee 60-5% 
Square and hex. head cap screws 60% 70% 70-10% 
Carriage bolts, upto lin. x 30 in. 25% 45% 40-5% 
Bolt ends, with hot pressed nuts....... 30% ..,..... 55% 
Tap bolts, hex. head, list plus ee eet 
Semi-finished nuts, ; and smaller . a iia 
Semi-finished nuts, } and larger...... 55% 65-10% 80% 
Case-hardened nuts ... 40% cas cele 
Washers, castiron, }in., per r 100 Ib. (net) $6. 30 $4. 00 $3.50 
Washers, cast iron, = in.,per 100 1b.(net) 5.50 4.00 3 50 
Washers, round plate, per 1001b. Offlist 1.50 4.00 3.50 net 
Nuts, hot pressed, sq., per 100 Ib. Offlist List net 2.75 2.50 
Nuts, hot pressed, hex., per 100 Ib. Offlist List net 2.75 2.50 
Nuts, cold punched, sq., per 100 1b. Offlist List net 2.75 2.50 
Nuts, cold punched, hex., per 1001b. Off list List net 2.75 2.50 
Rivets: 
Rivets, ;% in. dia. and smaller... .. 40% 50-10% 60% 
Rivets, tinned...... nica 40% 50-10% 44c. net 
Button heads 3-in., j-in., 1x2 in. to 5 
bi EE PIS Sic n ik cikebscs (net) $5.50 $3.90 $3.75 
Cone heads, ditto............(net) 5.60 4.00 3.85 
1} to 1f-in. long, all diameters, 
EXTRA per 100Ib. ............. ee 0.15 
} in. diameter... ........ Been. - GA . ceaccess 0.1 
4 in. diameter........... Ree. AEP ecesoces 0.50 
l in. long, and shorter..... EXTRA 0.50 ........ 0.50 
Longer than 5 in......... Bae. Gaede: . aseccece 0.25 
ee eee ee | eee 0.50 
Countersunk heads....... EXTRA 0.35 ...... $3.70 base 
Lard cutting oil (50 gal. bbl.) per gal. $0.55 $0.50 $0.67) 
Machine lubricant, medium-bodied 
(50 gal. bbl.), per gal... .......... 0.297 0.35 0.40 
Belting—Present discounts from list in 
fair quantities (} doz. rolis). 
Leather—List price, 2c. per 8q.in., per ply: 
Medium grade........... ......30-10% 30-10% 30-10% 
Heavy grade................. 20-5-24 30° 20-5-2}% 
Rubber and duck: 
First grade.. .50-10-5% 50-10%40-10% 
Second grade... .. 60-10% €0-5% 60-5% 
Abrasive matetlaie te shepes 9x1 lin., 
No. 1 grade, per ream of 480 sheets: 
DT TN . :cs6cceodeeddorees $6.30 $5.84 $6.48 
OO eee 9.90 11.00 8.80 
aS ere 1.2 BB F& 
Flint cloth, regular weight, width 34 
in., No. 1 grade, per 50 yd. roll. 4.73 4.28 4.95 
Emery discs, 6 in. dia., No. 1 grade, 
per 100: 
DENN inh 00.40 nv 06 debegeBebees 1.49 1.24 1.40 
deGbde. ce. on anak Sent 3.38 2.67 3.20 


310) 


Keystone 


Pittsburgh—B. H. Prack, 
span, for 


31 ft. 2 in. 


Pa., 
Bldg.—13 ton crane, 
Emeryville, Calif. 

8. C., Ehrhardt—G. B. Kinard—machin- 
ery for the manufacture of barrel staves. 

8. C., Saluda—R. H. Etheridge—complete 
excelsior machinery, including belting and 
shafting. 

8. C., Simpsonville—T. T. Todd 
wright)—lathe for wood turning. 

8. D., Mitehell—Beadle Printing 
cylinder press and linotype machine. 

Va., Columbia—L. H. Stoneman (planing 
mill)—4 side planer and bandsaw. 

Va., Prince George—J. E. Cousins, Jr. 
(well drilling, pump erecting, etc.)—2 
cylinder, splash oiled, water cooled 


(wheel- 


Cco.— 


air 
compressor, belt or steam driven, capacity 
not less than 60 cu.ft. per minute at norma] 
speed. 

Wis,, Antigo—Northern Wisconsin Cheese 
Mfg. Co., c/o A. A. Kriewaldt—large cheese 
vats, mixing machines, be.ting, shafting and 
hangers. 

Wis., Bruce—Bruce News 
c/o V. A. Valiquette—linotype 
press and belting for proposed 
plant. 

Wis., Burlington—E. Nagel—pumps, also 
oil and gasoline storage tanks for proposed 
filling station. 

Wis., Chippewa Fallse—Farimers Produce 
Co., 15 West Central St., F. W. Anderson, 
Mer.—hoisting machinery and conveyors 
for proposed $40.00) grain elevator. 

Wis., Chippewa Falls—Tschopp-Durch- 
Camastral Co High and East Columbia 
Sts. (woodworking)—dry kiln machinery 
and equipment. 

Wis., De Pere—W. L. 
power churns, separators, 
chine, cheese vats, belting, 
hangers, 

Wis., Hartford—Spaeth Packing Co.— 
canning, pork grinding machinery, etc. for 
proposed $50,000 plant. 

Wis., Kenosha—Kenosha Evening News, 
2°61 Wisconsin St.—presses for proposed 
$40,000 addition to print shop 

Wis., Madison—PBd. of Regents, Uni- 
versity of Wisconsin, Administration Bldg., 
J. D. Phillips, Purch. Agt.—refrigeration 
machinery and equipment for 
hospital. 

Wis., 


Letters Co., 
machine, 
printing 


Stecker, Route 1— 
weighing ma- 
shafting and 


new state 


Madison—Chicago & Northwestern 
Ry. Co., c/o B. R. Kulp, 201 South Blair 
St.—belting, shafting, etc. for proposed 
$100,000 power house. 

Wis., Madison—Madison Nash Co., 
East Wilson St.—air compressor, oil 
gasoline pumps, storage tanks, also 
tools for proposed $60,000 garage. 

Wis., Milwaukee—Badger Monument Co., 
c/o A. H. Potratz, 11874 28th St.—several 
air hammers, stone cutting saw and air 
compressor. 

Wis., Milwaukee—Hilty Lumber Co., foot 
of 12th St. (manufacturer of boxes and 
lumber)—C. H. Mueller, Purch. Agt.—large 
re-saw, also small cross cut and rip saws. 

Wis., Milwaukee — Peerless Press, Inc.. 
c/o A. Brill, 4113 Elm St.—paper cutter, 
rotary presses and proof press 

Wis., Milwaukee—T. C. Schmidt, 935 
Mound St. (woodworker)—one saw rig for 
fine cord work, with or without engine. 

Wis., Park Falls—T. O. Myhers (sawmill, 
ete.)—one large bandsaw. 

Wis., Port Washington Farmers Co- 
operative Dairy, c/o J. E. Schmit—power 
churns, separators and testing machine. 

Wis., Richland Center—E. B. Prouty— 
gasoline storage tanks, oil and gas pumps 
for proposed filling station. 

Wis., Watertown—Jaeger Milling Co., 514 
Ist St., A. C. Jaeger, Pres.—grinding ma- 
chinery, shellers, sifters, grading and 
weighing machines for proposed $50,000 
flour mill, to replace that which was 
destroyed by fire. 

Wis., Wausaukee - 
Polomis, Mgr.—churns, 
refrigeration and ice cream 
proposed $40,000 plant. 

N. B., Nelson—W. Sullivan, Ltd.—com- 
plete equipment for planning mill to replace 
fire 


155 
and 
small 


Polomis Bros., F. 
belting, shafting, 
machinery for 


loss, 

N. B., Quarryville—Miramiche Quarry 
Co. Ltd., R. G. Hood, Mer.—quarrying 
muchinery. 

N. 8., Hantsport—Avon Crafts, Ltd.— 
electrical machinery for the manufacture 
of children’s sleds, wagons, chairs, etc. 

N. 8., Malagash—Chambers & MacKay, 
A. R. Chambers, P. O. Box 264, New Glas- 
gow, Purch. Agt.—rock crushing machinery. 
West Pubnico — West Pubnico 
Ltd., R. N. d@’Entremont, Dir.— 

and equipment for freezing, 


N. Bu. 
Trading, 
machinery 
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packing, smoking, drying and preserving 
fish. 

Ont., Blyth—Cockerline & Floody—com- 
plete equipment for planing mill, to replace 
that which was destroyed by fire. 

Ont., Brampton— Brampton Tire & Rubber 
Co.—trubber tire equipment for proposed 
$150,000 factory. 

Ont., Hamilton—Porritts 
Canada, Ltd., Lottridge St 
of paper machines and pulp 
chinery. 

Ont., 
perial 
drilling at 

Ont., Niagara 
Arena, Ltd.—artificial 
pesed $150,000 arena. 

_Ont., Niagara Falls—Niagara 
Weaving Co.—eqvipment. 

Ont., North Bay Nugget Publishers, 
Ltd., S. J. Mason, Mgr.—rotary perfecting 
press. 

Ont., Preston—Clare Bros. & Co., Ltd. 
(stoves, ranges, registers, etc.), J. S. Clare, 
Purch. Agt.—one cupola charging machine, 
moulding machines and other equipment 
for new foundry. 

Ont., Sarnia—Sarnia Oil & Gas Co.— 
equipment for proposed $100,000 factory 
for the manufacture of carbon black from 
natural gas. 

Ont., Stratford—McLeod 
equipment for flour mill, to 
which was aestroyed by fire. 

Ont., Windsor—Fournier Tool Mfg. Co.— 
complete equipment. to replace that which 
was destroyed by fire. 

Que., Anderson’s Corners (Huntingdon 
P. O.)—A. E. Mason—equipment for black- 
smith shop, including forge. 

Que., Aubrey — Morris 
works)—quarrying equipment, 
ing machinery. 

Que., Beauharnois — FE. Poirier (boat 
building and garage)—woodworking equip- 
ment. 

Que., Bedford—M. Smith, Upper Main St. 
(sawmill)—sawing machinery. 

Que., Cowansville—Sayers Bros.—equip- 
ment for sash and door factory. 

Que., Dunham—G. Vail—saws, 
sawmill. 

Que., Farnham—aA. Girout, St. Joseph St. 
—forge and other blacksmith and machine 
shop equipment. 

Que., Farnham—tIce Mfg. Co., Ltd.—ice 
manufacturing machinery and equipment. 

Que., Granby—Granby Clay Products, 
Ltd., N. A. Meyer, Purch. Agt.—machinery. 

Que., Granby—Leader-Mail Printing Co., 
Ltd., . Legge, Purch. Agt.—job printing 
machinery, etc. 

Que., Granby—A 
machinery and equipment 
door factory. 

Que., Huntingdon—A Desgardins—forge 
and small tools for blacksmith shop. 

Que., Kelso—D. W. Smaill—forge and 
other blacksmith shop equinment. 

Que., Knowlton — KE, W. Morgan —ma- 
chinist’s small tools and blacksmith shop 
eguipment. 

Que., Laprairie—O. Roy—foundry equip- 
ment. 

Que., Montreal—Tidicoute 
Canada, Ltd., c/o L. G. Bell, 107 St. James 
St.—drilling, pumping, mining, milling. re- 
ducing, refining and smelting equipment. 

_ Que., North Georgetown—A. Desgrosseil- 
lien—blacksmith shop equipment. 

Que., Sabrevois—H. Tougas—forge equip- 
ment for blacksmith shop. 

Que., St. Antoine Abbe—F. Larochelier— 
borer and other blacksmith shop equipment. 

Que., St. Nazaire d’Acton—S. Gloutnez— 
forge and other tools for blacksmith shop. 

Que., St. Thomas—Rutland & Noyan Ry. 
Co., E. F. Stephenson, Secy.—repair equip- 
ment, etc. 

Que., West Shefford—S. Rosseau—equip- 
ment for sawmill. 


& Spencer of 
(manufacturer 
felts)—ma- 


212 Im- 
and gas 


Snively, 
for oil 


Hamilton—F. L 
Bldg.—equipment 
Bothwell, 

Falls — Niagara Falls 
ice plant for pro- 


Wire 


Milling Co.— 
replace that 


Bros. 
also 


(granite 
polish- 


etc., for 


Main Sst.— 
sash and 


Messier, 
for 


Refining Co. of 





Metal Working Shops 











Ala., Pell City—E. R. Bukacek is receiv- 
bids for the construction of a 1 story, 100 
x 175 ft. garage. Private plans. 

Calif., Davis—The Pacific Gas & Electric 
Co., 445 Sutter St., San Francisco, is hav- 
ing plans prepared for the construction of 
additions to its truck repair plant, etc. 
Estimated cost $95,000. Private plans, 

Ill., Chicago—M. Bonlokke, 7508 South 
Halstead St., is receiving bids for the con- 
struction of a 72 x 119 ft. garage at 7504- 
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Halstead St. Estimated cost 
$40,000. Kocher & Larson, 6250 South Hal- 
stead St., Archts. 

Il., Chicago — Ronneberg, Pierce & 
Hauber, Archts., 10 South La Salle St., are 
receiving bids for the construction of a 3 
story addition to factory for the D. O. 
James Mfg. Co., 1120 West Monroe St., 
manufacturer of cut gears. Estimated cost 
$50,000. 

Chicago—P. C. Winn, 1107 Albion 

awarded the contract for the con- 
struction of a 2 story, 161 x 171 ft. garage 
at 1217-31 Morse Ave. Estimated cost 
$60,000. Noted July 19. 

TIil., East St. Louis—The Baltimore & 
Ohio R.R., Baltimore and Charles Sts., 
Baltimore, Md., is having plans prepared 
and will soon receive bids for the construc- 
tion of a round house, machine shop, car 
repair shop, ete., on a 200 acre site near 
here. Estimated cost $2,000,000. H. A. 
Lane, Ch. Engr. 

0., Cleveland—The Alliance Lumber Co., 
Sloan Bidg., H. Gaffney, Treas., is receiving 
bids for the construction of a 1 story, 92 x 
186 ft. garage on East 101st St. Estimated 
cost $50,000. L. Skolnik, St. Clair Bidg., 
Cleveland, Archt. 

0., Cleveland—J. Rutkowski of the Cleve- 
land Structural Steel Co., 6600 Park Ave.., 
is having plans prepared for the construc- 
tion of a 1 story, 100 x 120 ft. factory on 
East 49th St. and Harvard Ave. Estimated 
cost $60,000. Private plans. 

Pa., Pittsburgh—The Pittsburgh Malle- 
able Iron Co., 34th and Smallman Sts., is 
having plans prepared for the construction 
of a 1 story mill building. Estimated cost 
$150,000. P. Dietz, Lyceum Blidg., Pitts- 
burgh, Engr. 

Pa., Pittsburgh — W. W. Martin, 5847 
Center Ave., awarded the contract for the 
construction of a 1 story, 60 x 190 ft. gar- 
age on Penn Ave. Estimated cost $40,000. 

Pa., Warren—The W. H. Frest Co. is 
having plans prepared for the construction 
of a 2 story, 40 x 70 ft. garage on Liberty 
St. Estimated cost $40,000. Private plans. 


R. 1., Providence—Hamilton & Hamilton, 
Jr., 66 Eddy St., awarded the contract for 
the construction of a 1 story, 53 x 200 ft. 
jewelry factory on Allens Ave. Estimated 
cost $40,000. 

Va., Radford—The Radford Motor Co. is 
receiving bids for the construction of a 1 
story, 50 x 150 ft. garage. Private plans. 

W. Va., Martinsburg — F. Hodgson is 
having plans prepared for the construc- 
tion of a 3 story, 74 x 79 ft. garage on King 
St. Estimated cost $65,000. H. Westen- 
haser, 712 South Virginia St., Martinsburg, 
Archt, 

Wis., Cambridge—A. Kravich is having 
plans prepared for the construction of a 1 
story, 50 x 83 ft. garage. Estimated cost 
$40,000. E. A. Tough, Conklin Bidg., 
Madison, Archt. 

Wis., Madison—Claude & Starck, Archts., 
Badger Annex, are receiving bids for the 
construction of a 2 story, 66 x 122 ft. 
garage and repair shop for the Madison 
Nash Co., 155 East Wilson St. Estimated 
cost $60,000. Noted July 5. 

Wis., Madison—The University Motor Co., 
2201 University Ave., will build a 2 story, 
50 x 100 ft. garage and repair shop, J. 
Fishnick, Mrr. Noted Aug. 2. 

Wis., Milwaukee—The Milwaukee 
Wks., 1615 Fratney St., awarded the 
tract for the construction of a 1 story, 
115 ft. assembling shop. Estimated 
$40,000. 

Wis., Milwaukee—The C. Schott Machine 
Co., 1281 28th St., plans to build a 1 story, 

x 75 ft. addition to its shop. 

Wis., New London — The New London 
Motor Co. awarded the contract for the con- 
struction of a 1 story, 60x120 ft. garage. 
Estimated cost $40,000. 

Wis., New London—M. Smith awarded 
the contract for the construction of a 2 
story, 38 x 120 ft. garage. Estimated cost 
$40,000. 

Wis., 


06 South 


Tank 
con- 
82x 
cost 


A. Phillips, Archt.., 
receiving bids 
story, 50 x 70 
Weinke, 

Noted 


Portage—R. 
Beaver Bldg., Madison, is 
for the construction of a 2 
ft. garage and repair shop for E. 
here. Estimated cost $40,000. 
Aug. 2. 

Wis., Shawano—The Schweers Hardware 
Co. is having plans prepared for the con- 
struction of a 2 story garage. Estimated 
cost $40,000. H. Wildhogen, College Ave., 
Appleton, Archt. 

Ont., Toronto—J. G. Pendrith, 970 Queen 
St., W., awarded the contract for the con- 
struction of a 2 story, 56 x 142 ft. ma- 
chine shop on King St., W. Estimated 
cost $59,000. 





